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A STUDY ONTHESTATUS OF SANFIARY WORKIRS IN TIRUPPUR DISTRICT
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for Wornmn, Udvtpet, Tamil Nadu Indin,
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ABSTRACT

The sanitary workers®™ own health and working conditions mre often ipnored by thie people, Sanitary
workers nre often seen un the botton level of the nrban renddentn, They work in the aitantion ol wind,
cold and heat for n fong term, They me nfleeted by dust, poison, nolse nnd other fnctors for long,
years, In addition, beenuse of the trnditionnl praetice, sanitiny workers are often congidered o be of
fow birth, dirty in appenranee mnd ilfiente, by urhin renldents, Moreover, some persons call them
ngecond-clan edtizens”, Sanitary workers do nol ive nosense of helonging to (he society. They are
l-trented and diseriminated by bith and morcover, they struggele for socinl justice, At the hottom are
(e untonehubles who are regarded e unelenn, base and fmpure, o status which affeets all their social
relationships, They must be seprepnted from members ol the cante system and live on the outskirts
ol villages or in their own settlementy,

Keywords: Sanltary IWorkers, Seheduled Caste, Fandronmental Health, Urbantzation.

INTRODUCTION

Environmental health eannot be ignored in socinl sustainable development, Sanitary workers
are the "beauticinn of the ¢ty has already contributed @ lot o our construction of a harmonious
society. Sunitary workers have played o important 1ole in improving, the urban and semi-urban
ceolopgical environment and the urbin modern civilization, meeting, the needs of people’s desires for
physical, spiritual, political, ccological civilization and implementing the  social sustainable
development, The name "senvenger’ wi replaced by sanitary workers os the Government order was
called from 1995, In Tamil Nudu after independence capecially the government introduced change
stating (hat all community people may join in this occupation. But those individuals from other
communitics engaped in sanitary work ask e Scheduled Caste instead people to work i these
pluces and pay them an amount, Among, the Scheduled Caste people who are engaged in the
occupation like sweeping and seavenging and those who are bonded labours, tribes and nomadic
tribes ure clussified as valnerable groups, Ihe sanitary workers® own health and working, conditions
are often ignored by the people, Sanitary workers are often seen as the bottom level of the urban
residents. ‘They work in the situation of wind. cold, heat and ram for a long term. They are affected
by dusit, poison, noise and other factors for long years. In addition, because of the traditional practice,
sanitary workers are often considered to be ol low birth, dirty in appearance and illiterate, by urban
residents, Morcover, some persons call them "second-clasy citizens”. Sanitary workers do not have ¢
sense of belonging to the socicty. They are il-treated and diseriminated by birth and morcover, they
struggle for social justice,

REVIEW OF LITERATURE

Anant Suchitra (1999) in her study about sanitary workers on economic Status and found  that
majority (90%) of the respondenty were below the poverty line.

Borman (1999) pointed out that the sanitary worker's backwardness in cducation and income plays a
major role in their economic conditions,

Singh (2000) in his study on dalit women in Uttar Pradesh highlighted the issues of socioeconomic
conditions of scheduled caste female sweepers and seavengers in the municipal bodies of Uttar
Pradesh. He lamented upon the poor status of scheduled costes females and recommended
rehabilitation of Scheduled Caste female sweepers and seavengers in the state.
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Abstract

This paper tries to find the living and working environment of sanitary workers in Tiruppur district. The names of scavenging
castes suggest that they are a functional community recruited from many different racial and social groups. It is very likely that
people belonging to the lowest strata were compelled to take on this profession especially in the urban areas due to economic
necessity. Hindu society in traditional India was divided into five main strata: four varnas, and the fifth group the outcaste, whose
members were untouchables. Each caste is sub-divided into jati or sub-caste. Jati is an occupational group ranged in terms of ritual
purity. The occupations of the first two varnas are clearly stated to be priesthood, administrative and military duties respectively.
Below them the Vaishyas, in modern usage, were mainly merchants, and finally the Shudras were the producers. At the bottom are
the untouchables who are regarded as unclean, base and impure, a status which affects all their social relationships. They must
perform unclean and degrading tasks such as cleaning the human waste, urinals (toilet cleaning), disposal of dead animals,
sweeping and scavenging. They must be segregated from members of the caste system and live on the outskirts of villages or in
their own settlements. This article is purely based on the primary data. The collected data have been analyzed with the help of
ANOVA analysis.

Keywords: Origin of scavenging, Sanitary workers, Percentage and regression analysis.
Introduction

The country, since its independence has made remarkable progress in almost all fields, which includes Green Revolution, White
Revolution, Blue Revolution and information technology revolution, only to name a few and thereby improving the economic
conditions of many segments of the population. However, there is one community which has largely remained untouched by such
enviable progress is the community of municipal sanitary workers (SafaikKaramcharis). Totally cut-off from the mainstream of
progress and immersed in ignorance and poverty, they are still subjected to the worst kind of oppression, discrimination and
indignity and they are still treated as the lowliest of all. The names of scavenging castes suggest that they are a functional
community recruited from many different racial and social groups. It is very likely that people belonging to the lowest strata were
compelled to take on this profession especially in the urban areas due to economic necessity.

Hindu society in traditional India was divided into five main strata: four varnas, and the fifth group the outcaste, whose members
were untouchables. Each caste is sub-divided into jati or sub-caste. Jati is an occupational group ranged in terms of ritual purity.
The occupations of the first two varnas are clearly stated to be priesthood, administrative and military duties respectively. Below
them the Vaishyas, in modern usage, were mainly merchants, and finally the Shudras were the producers. At the bottom are the
untouchables who are regarded as unclean, base and impure, a status which affects all their social relationships. They must
perform unclean and degrading tasks such as cleaning the human waste, urinals (toilet cleaning), disposal of dead animals,
sweeping and scavenging. They must be segregated from members of the caste system and live on the outskirts of villages or in
their own settlements.

The post-Vedic period witnessed the growth and consolidation of power due to the presence of hereditary groups in a hierarchy
with Brahmins at the top and the untouchables at the bottom. These untouchables are called by different names such as
“Harijans’(a glorified term, coined by Narsimha Mehta and adopted and popularised by Mahatma Gandhi) “Exterior Castes”
(J.H. Hutton), “Depressed Classes” and “Dalit”.

The Dalit, too, had traditional occupations but with a distant difference. By and large their occupations were least desirable and
defiling (Srivastava, B.N. 1997). Apart from regional and local occupational variations the Dalit had mainly two main categories
of profession, namely, leather processing and cleaning or sweeping. A caste working as remover of nightsoil and the cleaner of
latrines belongs to a well defined group in the Indian social structure. All such workers in India are today covered under the
general term “Scavenger”. For this occupational group there are various names and titles in use in different parts of the country
but the better known terms are ‘The Mehtar’ and its Mohammedan counterpart ‘The Halalkhor’.

Cleaning or sweeping involved streets, drains and sewers; removal of human and animal excreta; raising of pigs, etc. Since toilets
in most cities were not provided with flush, the scavengers had to carry buckets of human faeces on their heads. Their jobs are not
only degrading, polluting and tedious, but they are also poorly paid. To eat the left-over of another person’s plate is considered
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highly degrading. It is a common practice among the scavengers to collect one or two chaatis from the houses they serve.
Although this is a part of their customary rights and wages, it amounts almost to begging. This practice of collecting food is
gradually disappearing from big cities, but it is still very much prevalent in small towns and villages.

Meaning and Definition of Scavengers

Literally, scavenging means cleaning up or removing filth, garbage, rubbish dirt, etc. A ‘scavenger’ therefore, is a person who is
engaged or employed to clean, clear, collect, remove dispose or otherwise handle night-soil, filth, carcasses, garbage, rubbish,
etc. Thus, interpreted, the word ‘scavenger’ should include in its sweep all sanitation workers even if they are employed at plush
corporate offices as long as they functionally belong to this group. In fact, the definition of the term ‘Scavenger, has led to
considerable acrimony between the Ministry of Welfare, the nodal Ministry of Government of the India after the welfare of
disadvantaged section of the society such as Scheduled Castes and tribes, people employed in unclean professions such as
scavengers and flayesr, minorities, backward classes etc. and the National Commission for SafaiKaramcharis, a national level
statutory Commission set up in August, 1994 under the provisions of National Commission for SafaiKaramcharis Act, 1993 (64
of 1993). Incidentally, the official Hindi word for the term ‘scavenger’ is ‘SafaiKaramchari’ which should, literally speaking,
mean a sanitation worker. Unfortunately, the Hindi translation of the word scavenger has compounded, rather than abated, the
prevailing confusion and disagreement over the interpretation of the word scavenger. Before its amendment in 1996, the National
Schemes for Liberation and Rehabilitation of Scavengers and their Dependents, launched in 1992, defined ‘scavenger’ asunder:

“A scavenger is one who is partially or wholly engaged in the obnoxious and inhuman occupation of manually removing
night soil and filth”

Now the Government of India has modified the definition of scavengers and it effected from 1% April 1996. The changed
definition is as follows:

“One who is partially or wholly engaged in the oboxious and inhuman occupation of manually removing night-soil and
filth”

The Hindi version of the printed text of the Scheme refers to scavengers as SafaiKaramacharis “SafaiKaramachari” has also been
defined in clause (e) of Section 2 of the National Commission for SafaiKaramcharis Act, 1993 as follows:

“Safaikarmacharis means a person engaged in or employed for manually carrying human excreta or may sanitation
work”.

“That a section of humanity should be condemned to such degrading condition is a slur on our culture and a disgrace to our
society”. (A report of a committee of the National Labour Commission on the working and service conditions of sweepers and
scavengers (1967-69).

A person employed to clean the street, seeks and collects discarded stems is an animal, a beetle, feeding on carrion refuse etc.
(Encyclopedia Britannica, 1978).

That section humanity should be condemned to such degrading condition is a slur on our culture and disgrace to our society.
Origin of Scavenging

Ancient books do not mention any caste like the scavengers or removers of nightsoil among the traditional occupations nor do
they mention any caste exclusively relegated to this profession. Even to this day scavenging as a profession does not exist in
most of the rural areas.

The institutionalization of ‘sweeping and scavenging’ as a profession seems to be of recent origin. There is a reference in
Kautilya’s Arthashastra that during Maurya period defecation in an open space in the towns was prohibited but there is no
mention about the disposal of nightoil by scavengers. The old scriptures, however, throw some light on the system of
scavenging. Dr.Bindeshwar Pathak (1991) writes in his “Road to Freedom’ that ‘according to the contents of the scriptures and
other literatures, scavenging, especially the disposal of nightsoil by a particular caste or castes of Indian society, has been in
existence since the beginning of civilization with the emergence of towns. One of the fifteen duties for slaves enumerated in the
Naradiya Samhita was to dispose of human excreta. In Vajasaneyi Samhita the Chandals and Paulkosa have been referred to as
slaves for the disposal of nightsoil. Those who were made captives, were forced to clean latrines, bucket privies and throw off
the nightsoil at distant places. These captives, when freed, were not accepted by the society and they formed a separate caste and
continued the work of scavenging. During the British period with the setting up of army cantonments and municipalities, a large
number of people were perhaps required to provide this service on a regular basis.

The names of scavenging castes suggest that they are a functional community recruited from many different racial and social
groups. It is very likely that people belonging to the lowest strata were compelled to take on this profession especially in the
urban areas due to economic necessity.

Stephen Fuchs (1981) has pointed out that “the endogamous sub-sections of this lowest of all low-castes, are not without a
certain social gradation. Within the scavenging caste some sections are superior to others, and the social status is determined
according to the origin of the section, claiming a former higher rank, or according to the type of work a particular section is
doing. The lowest place is generally occupied by those sections which carry nightsoil. The highest sections have given up
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scavenging entirely, and have adopted other occupations, such a leather work, weaving or farming. Among these lowest
scavenging sections which remove nightsoil there is still a distinction; those who serve in private houses consider themselves
higher than those who clean public latrines. It should not be forgotten that this type of work has to be carried out in urban
environment and in villages where the women are not permitted to leave the house, even where it is for a call of nature. Each of
these sub-sections has its own rules and regulations as to what work is permitted and where the line is to be drawn. Some do not
touch nightsoil, but do all other scavenging work in the villages, including the removal of dead animals and garbage.

Problem that has Been Focused in the Study

Sanitary workers are at the very bottom of the socio-economic ladder of the society, whose condition is much worse than even
that of the Scheduled Caste and Scheduled Tribe (SC and ST) in general. The nature of work they still carry out is not only
inhuman and derogatory, but also quite condemnable. Many court rulings have been passed and many official measures and Acts
have been implemented in order to not only promote the living conditions of the sanitary workers, but also to totally abolish the
inhuman practices being carried out by them. But, even today, such practices are taking place in many states, railways and in
other places. Modernization of the towns and city sewer systems has only changed the nature of work being done by the sanitary
workers who are now forced to undertake the work of getting into the sewer pipes at the cost of their lives. Moreover, even their
children are looked down upon by the society. The Centre for Human Rights and Social Justice noted that the children of manual
scavengers are particularly vulnerable to discrimination in their schools, where they are forced to perform cleaning and
scavenging work, and where discrimination undermines all aspects of their education and often causes them to drop out of school
altogether . Also, after the introduction of economic reforms in the country, the process of contractualisation has also caught up
with the sanitary workers, since most of them are employed on contract basis, losing even the benefits of permanent workers. In
this background, it becomes quite necessary to examine the living and working environment of the municipal sanitary workers
with the help of primary data, which is attempted in this study.

Objectives of the study

The following are the objectives of the study PMKVY

To assess the living and working environment of the sanitary workers
Research Methodology

Data Source

The data collected for the study is both primary one. The required data for the study were collected and compiled from various
respondents from scavengers in Tiruppur district. In addition, other required data were collected from various magazines and
journals.

Techniques of analysis
The collected data have been used for analysis with the help of statistical tools. The statistical tools namely ANOVA.
Sampling Design

The secondary data collected from scavengers in Tiruppur district. The primary data collected from structured interview schedule
for the 400respondents.

Research Hypothesis

The following are the hypothesis has been framed in the presented study.

Ho.: There is no significant relationship between personal factors of living and working environment of the sanitary workers.
Model Derived From The Study

INDEPENDENT VARIABLES | DEPENDENT VARIABLES
\
\
| \
\ /
PERSONAL IDENTIFICATION \ LIVING CONDITIONS
\ /
I \
\
\ |
1. Gender \\
2 Age N / ASSET POSSESSION
N A S .
3. Education Level \ / WORKING CONDITION
4. Marital Starus N\ 4
5. Type of Family N\
\ /
\
\

ANOVA
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Table — 1: The Age Influences the Assets Possession of Living Conditions in Sanitary Workers

Ho: (2): There is no significant relationship between Age and Assets Possession of Sanitary Workers.

Sum of Squares df Mean Square F Sig.
Between Groups 17.098 2 8.549 7.053 .001
Radio/Transistor Within Groups 481.212 397 1.212
Total 498.310 399
Between Groups 40.595 2 20.298 27.371 .000
Tape recorder Within Groups 294.402 397 742
Total 334.997 399
Between Groups 2.220 2 1.110 .960 .384
Television Within Groups 459.078 397 1.156
Total 461.298 399
Between Groups 21.861 2 10.931 18.698 .000
Phone Within Groups 232.076 397 .585
Total 253.938 399
Between Groups 12.547 2 6.273 8.385 .000
Bicycle Within Groups 297.031 397 .748
Total 309.578 399
Between Groups .006 2 .003 .008 .992
Two wheeler Within Groups 140.704 397 .354
Total 140.710 399
Between Groups .922 2 461 727 484
Fridge Within Groups 252.015 397 .635
Total 252.938 399
Between Groups 11.660 2 5.830 10.946 .000
Fan Within Groups 211.450 397 .533
Total 223.110 399
Between Groups 23.346 2 11.673 16.751 .000
Mixer Within Groups 276.654 397 .697
Total 300.000 399
Between Groups 9.734 2 4.867 6.196 .002
Grinder Within Groups 311.864 397 .786
Total 321.598 399
Between Groups .655 2 .328 .366 .694
Gold jewels Within Groups 355.095 397 .894
Total 355.750 399

Source: Primary Data

Table -1 depicts the ANOVA of personal factors and Assets Possession of Sanitary Workers during the study period. As far as age
is concerned, the variables Tape recorder, Phone, Bicycle, Fan, Mixer and Grinder have the p-value which is less than the 5
per cent significance level. Hence, the hypothesis is rejected. That means that there is a significant relationship between personal
factors and Assets Possession of Sanitary Workers. Rest of the variables is not significant at 5 per cent significance level. Hence,
the hypothesis is accepted. That means that there is no significant relationship between personal factors and Assets Possession of

Sanitary Workers.

Table — 2 The Education Level Influences the Assets Possession of Living Conditions in Sanitary Workers

Ho: (¢): There is no significant relationship between Education and Assets Possession of Sanitary Workers.

Sum of Squares df Mean Square F Sig.
Between Groups .000 1 .000 .000 .992
Radio/Transistor Within Groups 498.310 398 1.252
Total 498.310 399
Between Groups .009 1 .009 .011 918
Tape recorder Within Groups 334.989 398 .842
Total 334.997 399
Between Groups 1.886 1 1.886 1.634 .202
Television Within Groups 459411 398 1.154
Total 461.297 399
Between Groups .047 1 .047 .074 .786
Phone Within Groups 253.891 398 .638
Total 253.937 399
Between Groups .041 1 .041 .053 .818
Bicycle Within Groups 309.536 398 778
Total 309.577 399
Between Groups .530 1 .530 1.504 221
Two wheeler Within Groups 140.180 398 .352
Total 140.710 399
Between Groups 2.227 1 2.227 3.535 .061
Fridge Within Groups 250.711 398 .630
Total 252.937 399
Fan Between Groups 191 1 191 .341 .560
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Within Groups 222.919 398 .560
Total 223.110 399
Between Groups .001 1 .001 .002 .967
Mixer Within Groups 299.999 398 754
Total 300.000 399
Between Groups .350 1 .350 434 .510
Grinder Within Groups 321.247 398 .807
Total 321.597 399
Between Groups .832 1 .832 933 .335
Gold jewels Within Groups 354.918 398 .892
Total 355.750 399

Source: Primary Data

Table -2 shows the ANOVA of personal factors and Assets Possession of Sanitary Workers during the study period. As far as
education level is concerned, the selected all variables have the p-value which is greater than the 5 per cent significance level.
Hence, the hypothesis is accepted. That means that there is no significant relationship between personal factors and Assets
Possession of Sanitary Workers.

Table — 3 The Marital Status Influences the Assets Possession of Living Conditions in Sanitary Workers

Ho; (d): There is no significant relationship between Marital Status and Assets Possession of Sanitary Workers.

Sum of Squares df Mean Square F Sig.
Between Groups 12.565 3 4.188 3.414 .018
Radio/Transistor Within Groups 485.745 396 1.227
Total 498.310 399
Between Groups 8.139 3 2.713 3.287 .021
Tape recorder Within Groups 326.858 396 .825
Total 334.998 399
Between Groups 29.701 3 9.900 9.084 .000
Television Within Groups 431.597 396 1.090
Total 461.297 399
Between Groups 68.531 3 22.844 48.791 .000
Phone Within Groups 185.406 396 468
Total 253.937 399
Between Groups 1.167 3 .389 499 .683
Bicycle Within Groups 308.411 396 779
Total 309.578 399
Between Groups .780 3 .260 735 531
Two wheeler Within Groups 139.930 396 .353
Total 140.710 399
Between Groups 6.833 3 2.278 3.665 .013
Fridge Within Groups 246.105 396 .621
Total 252.937 399
Between Groups 9.821 3 3.274 6.078 .000
Fan Within Groups 213.289 396 .539
Total 223.110 399
Between Groups 52.918 3 17.639 28.271 .000
Mixer Within Groups 247.082 396 .624
Total 300.000 399
Between Groups .564 3 .188 .232 .874
Grinder Within Groups 321.033 396 .811
Total 321.597 399
Between Groups 5.797 3 1.932 2.187 .089
Gold jewels Within Groups 349.953 396 .884
Total 355.750 399

Source: Primary Data

Table -3 depicts the ANOVA of personal factors and Assets Possession of Sanitary Workers during the study period. As far as
marital status is concerned, the variables Television, Phone, Fan and Mixer have the p-value which is less than the 5 per cent
significance level. Hence, the hypothesis is rejected. That means that there is a significant relationship between personal factors
and Assets Possession of Sanitary Workers. Rest of the variables are not significant at 5 per cent significance level. Hence, the
hypothesis is accepted. That means that there is no significant relationship between personal factors and Assets Possession of

Sanitary Workers.
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Table — 4 The Type of Family Influences the Assets Possession of Living Conditions in Sanitary Workers

Ho: (): There is no significant relationship between Type of Family and Assets Possession of Sanitary Workers.

Sum of Squares Df Mean Square F Sig.
Between Groups 4.057 2 2.029 1.629 197
Radio/Transistor Within Groups 494.253 397 1.245
Total 498.310 399
Between Groups 2.997 2 1.499 1.792 .168
Tape recorder Within Groups 332.000 397 .836
Total 334.997 399
Between Groups 20.929 2 10.465 9.434 .000
Television Within Groups 440.368 397 1.109
Total 461.298 399
Between Groups 14.999 2 7.499 12.460 .000
Phone Within Groups 238.939 397 .602
Total 253.937 399
Between Groups 2.366 2 1.183 1.529 218
Bicycle Within Groups 307.212 397 774
Total 309.578 399
Between Groups 59.550 2 29.775 145.645 .000
Two wheeler Within Groups 81.160 397 .204
Total 140.710 399
Between Groups 2.963 2 1.482 2.353 .096
Fridge Within Groups 249.974 397 .630
Total 252.938 399
Between Groups 4.452 2 2.226 4.041 .018
Fan Within Groups 218.658 397 .551
Total 223.110 399
Between Groups 25.057 2 12.529 18.090 .000
Mixer Within Groups 274.943 397 .693
Total 300.000 399
Between Groups 23.752 2 11.876 15.829 .000
Grinder Within Groups 297.846 397 .750
Total 321.597 399
Between Groups 63.158 2 31.579 42.847 .000
Gold jewels Within Groups 292.592 397 737
Total 355.750 399

Source: Primary Data

Table — 4 shows the ANOVA of personal factors and Assets Possession of Sanitary Workers during the study period. As far as
type of family is concerned, the variables Television, Phone, Two-wheeler, Mixer and Grinder have the p-value which is less
than the 5 per cent significance level. Hence, the hypothesis is rejected. That means that there is a significant relationship between
personal factors and Assets Possession of Sanitary Workers. Rest of the variables are not significant at 5 per cent significance
level. Hence, the hypothesis is accepted. That means that there is no significant relationship between personal factors and Assets
Possession of Sanitary Workers.

Table — 5 The Gender Influences the and Working Conditions of Sanitary Workers

Ho, (2): There is no significant relationship between Gender and Working Conditions of Sanitary Workers.

Sum of Squares df Mean Square F Sig.
Between Groups 1.530 1 1.530 9.151 .003
Nature of Employ Within Groups 66.547 398 .167
Total 68.078 399
Between Groups 7.397 1 7.397 17.670 .000
W. Hrs Within Groups 166.603 398 419
Total 174.000 399
Between Groups 3.129 1 3.129 3.752 .053
Type of work Within Groups 331.869 398 .834
Total 334.998 399
Between Groups 2.369 1 2.369 3.069 .081
Type of Equip. Within Groups 307.209 398 172
Total 309.577 399
Between Groups 3.129 1 3.129 3.752 .053
No. of yrs Experience Within Groups 331.869 398 .834
Total 334.998 399
Between Groups 51.957 1 51.957 46.328 .000
Monthly Income Within Groups 446.353 398 1.121
Total 498.310 399
Between Groups 3.129 1 3.129 3.752 .053
House hold Income Within Groups 331.869 398 .834
Total 334.998 399
Between Groups 3.495 1 3.495 2.799 .095
Working Conditions Within Groups 497.002 398 1.249
Total 500.497 399

Source: Primary Data
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Table - 5 shows the ANOVA of personal factors and Assets Possession of Sanitary Workers during the study period. As far as
gender is concerned, the variables Nature of Employ, working hours and Monthly Income have the p-value which is less than
the 5 per cent significance level. Hence, the hypothesis is rejected. That means that there is a significant relationship between
personal factors and Assets Possession of Sanitary Workers. Rest of the variables is not significant at 5 per cent significance level.
Hence, the hypothesis is accepted. That means that there is no significant relationship between personal factors and Working
condition of Sanitary Workers.

Suggestions

The following suggestions are made on the basis of the analysis and information gathered from the respondents during field
survey:

e Use of more machines and equipments should be encouraged in the activities carried out by the sanitary workers and
proper replacement for their work need to be implemented. This will help avoid the workers to enter the sewers and
indulge in manual scavenging, risking their lives;

e Governments should also come forward to provide comprehensive health insurance policy, with cashless treatment not
only to the sanitary workers, but also for their dependents;

e There is an urgent need to improve the educational opportunities for the children of the sanitary workers, since they are
not able the benefit from the existing system of education. This will provide them enormous confidence to seek
employment elsewhere;

Conclusion

This study examined the living and working environment of the municipal workers who are employed in the municipalities of
Tiruppur district, Tamil Nadu. This study brings out the problems faced by the sanitary workers and the difficulties faced by
them in a holistic manner, between the contract workers and permanent workers. While the living and working conditions of a
sanitary worker in general are quite poor, that of the contract workers is much worse. They are given only consolidated wage,
which is quite low and are not given any allowances or sufficient holidays. Provision of safety gears is also very inadequate,
which puts their life under severe risk.
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INCLINATIONS IN THE EDIFICES OF INDIAN SUN RISE INDUSTRY

—FOOD PROCESSING

‘Dr.GEETHA.B
“Dr.KALIAMMAL.K

Abstract

India is one of the key food producers in the world. India’s Food Processing industry
is one of the largest industries in the country - it is ranked fifth in terms of production,
consumption, export and expected growth. Performance of food processing industry needs to
be studied with the objective of understand the trends in the structure of Indian food
processing industry. Period is confined to 13 years from 2004-05 to 2016-2017. Data
collected from PROWESS created by CMIE. 16 companies have been selected for this study
which consist four companies from Dairy sector, two companies from Grain milling sector,
two companies from Meat and Poultry sector and eight companies from Consumer goods
sector. In this research, Mean, Standard deviation, Co-efficient of variation, Annual growth
rate and‘t’ test were employed Out of these Dairy sector has the highest mean -
GlaxoSmithKline Consumer Healthcare Limited in terms of six variables Net sales, Net

profit, Total assets, Output, Labour and Capital.

INTRODUCTION
India is one of the key food producers in the world, with the second largest
arable land area. It is the largest producer of milk, pulses, sugarcane and tea in the world
and the second largest producer of wheat, rice, fruits and vegetables. India’s Food
Processing industry is one of the largest industries in the country - it is ranked fifth in
terms of production, consumption, export and expected growth. Food Processing is referred
any technique or method that changes raw plant or animal material into safe, edible and

more palatable food.

“Assistant Professor of Economics, Nirmala College for Women, Coimbatore.

“Associate Professor of Economics, Sr. G.V.G. Visalakshi College for Women, Udumalpet.
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IMPORTANCE OF PROCESSING OF FOOD AND FOOD PROCESSING
INDUSTRY!

Food has been processed and packaged since the earliest days of man's history
on earth. Meat and fish were salted, smoked and dried. Herbs were dried and stored for
use as medicines. While most people in the world still rely on traditional foods for their
basic diet those in industrialized Centre’s tend more and more to purchase processed
and packaged foodstuffs for convenience. The increasing number of women who now
work away from home adds additional pressure for such changes. Even people with a
heavily traditional diet are demanding external products either as occasional treats, such
as gassy drinks or basic commodities such as white sugar and flour. To meet these
demands the industrial food processing sector has emerged. Food and crop processing is
generally considered to be the largest industry in most of the countries. Most of the
studies revealed that in several developing countries have shown that up to 25 per cent

of the urban population can be involved in making or selling ready-to-eat meals.

2Right from the cultivation and harvest of crop, up to the consumption of product
by consumer, there is certain degree of value addition in every product. These activities not
makes product attractive, more usable, gives choice and awareness to customers and also
enhances shelf life of products. Apart from this, service rendered by intermediaries to pass

on product from producer to customer is also valuable.

Food processing not merely adds value to the agro products, but also increases
their utility. It is a known fact that activities in an economy are broadly classified into
Agriculture, Industry and Services. Food Processing Industry is the part and parcel of

agriculture and industry.

1http://collections.infocolIections.org/ukedu/uk/d/JtoOlae/S.l.htmI
2http://www.insightsonindia.com/2014/11/22/1‘ood-processing—industry—concepts—issues—scenario—india—

world/
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TYPES AND FUNCTIONS OF FOOD PROCESSING
Types of Food Processing

Food processing encompasses all the steps that food goes through from the time
it is harvested to the time it arrives on consumer’s plate. According to FAO (Food and
Agriculture Organization), processed foods can be classified into three types viz.

Primary, Secondary and Tertiary.

e The primary processing includes basic cleaning, grading and packaging as in

case of fruits and vegetables.

e Secondary processing includes alteration of the basic product to a stage just

before the final preparation as in case of milling of paddy to rice.

e Tertiary processing leads to a high value-added ready-to eat food like bakery
products, instant foods, health drinks, etc.
GLOBAL FOOD PROCESSING INDUSTRY
The global processed food industry is estimated to be valued around USD
3.4 trillion and accounts for three-fourth of the global food sales. However, only 6
percent of processed foods are traded across borders compared to 16 percent of major
bulk agricultural commodities. The United States and European Union together account
for over 60 percent of total retail processed food sales in the world. Trade liberalization
policies through multi-lateral and regional trade agreements have led to a rapid growth
in food processing. In the Asian region, Japan is the largest food processing market, but

India and China are likely to grow at a faster rate in the next decade.
STRUCTURE AND COMPOSITION OF INDIAN FOOD PROCESSING
INDUSTRY 3
Food processing is a large sector that covers activities such as agriculture,
horticulture, plantation, animal husbandry and fisheries. It also includes other industries that
use agriculture inputs for manufacturing of edible products. The Ministry of Food

Processing Industry, Government of India has defined the following segments within the
Food Processing Industry:

3https://www. ibef.org/download/Food_Processing_270608.pdf
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e Dairy, fruits & vegetable processing
e Grain processing

e Meat & poultry processing

e Fisheries

e Consumer goods including packaged foods, beverages and packaged drinking
water.

While the industry is large in terms of size, it is still at a nascent stage in terms
of development. Out of the country’s total agriculture and food produce,
only 2 per cent is processed. The highest share of processed food is in the Dairy sector,
where 37 per cent of the total produce is processed, of which 15 per cent is processed by

the organised sector.

Primary food processing like packaged fruits and vegetables, milk, milled flour
and rice, tea, spices, etc. constitutes around 60 per cent of processed foods. It has a
highly fragmented structure that includes thousands of rice-mills and hullers, flour
mills, pulse mills and oil-seed mills, several thousands of bakeries, traditional food unit
fruits, vegetable and spice processing units in comparatively unorganised sector. In
comparison, the organised sector is relatively small, with around flour mills, fish
processing units, fruits and vegetables processing units, meat processing units and

numerous dairy processing units at state and district levels.

FOOD PROCESSING INDUSTRY IN INDIA%
As per an estimation of IBEF, India’s current food processing industry is
estimated at USD 130 Billion and expected to attract huge domestic and foreign
investment. Some of the key factors which are likely to increase the demand for

processed food and consequently the food processing industry in the coming years are

e India is a country of over 1.25 billion population. With rising middle class
having a considerable disposable income, the domestic market offers 1.25 billion
opportunities for the sector.

*IBEF India Brand Equity Foundation. Food Processing, Market & Opportunities. Report, Fastest
growing free market democracy, 1-25.
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¢ India ranks first in the world in the production of milk, ghee, ginger, bananas,
guavas, papayas and mangoes. Further, India ranks second in the world in the
production of rice, wheat and several other vegetables & fruits. If the surplus
production of cereals, fruits, vegetables, milk, fish, meat and poultry, etc are
processed and marketed both inside and outside the country, there will be greater

opportunities for the growth of the sector.

e Next to China, India is among the fastest growing economies in the world. The
recent quantum jump in the ease of doing business ranking of the World Bank
(from 130 to 100) indicates the conducive business climate in the country and
it is expected to attract foreign investment into this sector.

NEED AND IMPORTANCE OF THE STUDY

The food processing industry is one of the largest industries in India; it has
gained prominence in the recent years. This sector serves as a vital link between the
agriculture and industrial segments of the economy. Since, it is one of the key industries
in Indian economy. It contributes to Gross Domestic Product (GDP), significantly
generates vast employment opportunities, it is the source of foreign exchange earnings,
and it encourages a huge amount of Foreign Direct Investment (FDI). Contribution of
food processing industry in economic development is significant. Hence, the

performance of food processing industry needs to be addressed.

SCOPE OF THE STUDY

The key facts about the segments of food processing industries are that, India
has the largest irrigated land in the World. India produces annually 400 million liters of
milk (higher in the world), 86.6 million metric tonnes of fruits and 169.4 million metric
tonnes of vegetables (second largest), 512.1 million livestock (largest), 265.04 million
tonnes of food grain (third largest), 11.41 million tonnes of fish (second largest), 729.2
million poultry and 88.1 billion of eggs. The scenario of the food processing industry
has changed drastically with improved technology and trade liberalization policies have
generated great growth opportunities in the food processing industry. So, performance

of food processing industry needs to be studied.
STATEMENT OF THE PROBLEM

There are some bottlenecks faced in production of food products by the food

processing industry. Small and dispersed marketable surplus due to fragmented
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holdings, low farm productivity, high seasonality, perishability and intermediation result
in lack of distribution on supply and quality, and in turn, impede processing and exports.
The food processing industry has a high concentration of unorganized segments,
representing almost 75 per cent across all product categories. Thus, explaining the
inefficiencies in the existing production system, ascribed to the debility of small
regional players to invest in technology up gradation and diversify into alternate product
categories. Despite conferring numerous incentives for establishing new processing
units, proportionate results have not been achieved. At this juncture of this research,

the following question were probed by the researcher.

What extent the growth of food processing industry in India has been recorded?

OBJECTIVES OF THE STUDY
The study deals the performance of the food processing industries in India.

The main objective is given below.

e To understand the trends in the structure of Indian food processing industry

LIMITATIONS OF THE STUDY
e The findings and inferences derived in the study are applicable only to the

Indian Food Processing Industry for the specific period.

e This study has selected 16 companies on the basis of sales turnover with above
1000 crores on an average. So, the other companies did not considered for this

study.
e The nature of ownership was not classified as private, public or foreign.
e The study is based on secondary data, it has its own limitations.
REVIEW OF LITERATURE

Though many literatures are available in these areas, only a few important related

works are considered and reviewed here.

Pramod Kumar, (2010)5 sought in the research to assess the growth and

perspectives of the Indian food processing sector. The objectives of this study were to

S Pramod Kumar, (2010). Structure and performance of food processing industry in

India. Journal of Indian school of political economy. 127-163.

Page | 135 Copyright @ 2020 Authors



Juni Khyat ISSN: 2278-4632
(UGC Care Group I Listed Journal) Vol-10 Issue-8 No. 4 August 2020

compare the growth of the food processing industry vis-a-vis all industry, to identify
among the 15 sub groups of the food processing industry the best performing and to
measure the impact of growth on employment and creation of net value added (NVA).
The period of study was 1989 to 2008. In order to understand the structure and
performance of food processing industry various structural and financial ratios were
computed and compared such as Working capital, Invested capital, Short term capital,
Gross Value Added, Net value added, Net income, Profits, Distribution of NVA and
Profit rate. It was found based on the growth performance two groups of food
processing industry were identified like traditional and emerging sectors. It was

concluded that the food processing industry had a strong potential in India.

Ruhul Salim and Kalirajan, (1999)6 examined that the sources of output
growth in Bangladesh food processing industries during both the pre-reform and the
post-reform periods by decomposing output growth. The sample data for this research
was taken from the Census of Manufacturing Industries (CMI) conducted yearly by the
Bangladesh Bureau of Statistics (BBS). For this purpose, firm-level cross-section data
was investigated in 3 individual years, viz., 1981, 1987 and 1991. They performed
Minimum, Maximum and Mean analysis for this study. The results revealed the input
growth contributed significantly to output growth in almost all the industries, although
TFP growth improved from the early to late 1980s and in many industries input used
increased approximately at the same rates as output growth. The results concluded that
there was a substantial unrealized productive capacity in the Bangladesh food
manufacturing sector which could be eliminated.

Among the different Industries of reviews, no one reviews does not handle the
food processing industry in India with continuous 13 years of data from 2005 to 2017
and above 1000 crores sales turnover companies. So, the present study attempts to fill

the existing gap.

6 Ruhul A Salim, & Kalirajan, K.P. (1999). Sources of output growth in Bangladesh
food processing industries: A decomposition analysis. The Developing Economies,
XXXVII-3, 355-74.
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RESEARCH METHODOLOGY
The methodology relating to the current study entitled “Inclinations in Edifices of

Indian Sun Rise Industry — Food Processing” is examined under the following headings.

e Period of the Study

e Selection of the Sample

e Tools of Analysis
PERIOD OF STUDY
» Study period is confined to 13 years from 2004-05 to 2016-2017.
+ Data collected from PROWESS created by CMIE (Centre for Monitoring Indian

Economy).

2004-05 was the base year for WPI; it indicates that it is the normal year where

normal economic activities were taken place. So from 2004-05 to 2016-2017 were taken into

considerations.

SELECTION OF THE SAMPLE

Food processing industry has been categorized into five heads such as Dairy,
Grain milling, Marine, Meat & Poultry and Consumer goods.

Based on the availability of data, 142 companies were shortlisted from 1499
companies.

Criteria that the companies which have continuous 13 years of data and above
Rs.1000 crores sales on an average have been determined.

If sales value is too small, the value will be overestimated and the results
could not be effective. In order to get correct inferences, the criteria have been
fixed.

16 companies have been selected for this study which consist four companies
from Dairy sector, two companies from Grain milling sector, two companies
from Meat and Poultry sector and eight companies from Consumer goods
sector.

With regard to the Marine sector, no company fulfilled the criteria so it is

exempted from the sample.
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FRAME WORK OF ANALYSIS

In this research, Sample Company has taken 16 companies in food processing
industry in India. For examining the growth of the food processing companies, the
variables like net sales, net profit, total assets, output, labour and capital have been
considered. The 13 years data of the four sector companies were taken for this research.
In this research, Mean, Standard deviation, Co-efficient of variation, Annual growth rate

and‘t’ test were employed.

CONCEPTS
i) Output
Value added reported in CMIE does not allow for non-industrial costs.
So contribution to GDP as output which equals value of production minus industrial
cost minus net non-industrial cost.
i) Capital
Capital consists of land and building, plant and machinery and other fixed assets
which are expected to have a productive life of more than one year and are in use by the
establishment for the manufacturing activity.
iil) Labour
Labour includes employees, working proprietors, unpaid family workers and
home workers.
TRENDS IN THE STRUCTURE OF INDIAN FOOD PROCESSING INDUSTRY
For examining the trends of the food processing industry, the variables like net
sales, net profit, total assets, output, labour and capital have been considered. Past 13
years data were used and descriptive analysis was made. Further, growth rate has been
identified through annual growth rate and significance also was examined through‘t’

test.
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Variable | Tools | Dairy Grain milling | Meat & Poultry | Consumer goods
Mean | GCHL BIL APL NIL
Net
CVv GCHL BIL APL NIL
Sales
AGR | All companies All companies | All companies 6/8
Mean | GCHL BIL. FCAL NIL
Net
CcVv GCHL MIFL FCAL NIL
Profit
AGR | All companies 1(2) All companies 6/8
Mean | GCHL MIFL FCAL CCIL
Total
Ccv HFL BIL APL DCM
Assets i : i _
AGR | All companies All companies | All companies All companies
Mean | GCHL MIFL FCAL DCM
Output | CV GCHL MIFL FCAL CCIL
AGR | All companies All companies | All companies 6/8
Mean | GCHL MIFL FCAL NIL
Labour |CV GCHL BIL FCAL DCM
AGR | All companies All companies | All companies 7/8
Mean | HAPL MIFL FCAL NIL
Capital | CV GCHL BIL FCAL CCIL
AGR | All companies All companies | All companies 7/8

GCHL - Glaxosmithkline Consumer Healthcare Limited

HFL

- Heritage Foods Limited.

HAPL - Hatsun Agro Products Limited.

BIL

- Britannia Industries Limited.

MIFL - Mondelez India Foods Pvt. Limited.

APL

- Allanasons Pvt. Limited.

FCAL - Frigerio Conserva Allana Pvt. Limited.

NIL

- Nestle India Limited.

CCIL - Cotton Corporation of India Limited.
DCM - D CM Shriram Industries Limited.
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The trends of Indian food processing industry, the research has taken with the variables
net sales, net profit, total assets, output, labour and capital. In the case of Net Sales, the
company Kwality Limited has recorded high growth in Dairy sector, Mondelez India
Foods Private Limited in Grain Milling sector, Frogerio Conserva Allana Private Limited
in Meat & Poultry sector, Varun Beverages Limited in consumer goods sector. The
companies Kwality Limited in Dairy sector, Britannia industries Limited in Grain Milling
sector, Allanasons Private Limited in Meat & Poultry sector and Hindustan Gum &
Chemicals Limited in Consumer Goods sector have recorded high growth in its Net
Profit. While considering Total Assets of the selected companies, the companies Kwality
Limited in Dairy sector, Mondelez India Foods Private Limited in Grain Milling sector,
Allanasons Private Limited in Mean & Poultry sector, Hindustan Gum & Chemicals
Limited in consumer goods sector have found the highest growth during the study period.
Output is one of the important variables for finding the performance of the selected
companies and so the companies, Kwality Limited in Dairy sector, In the case of output,
the companies Kwality Limited in Dairy sector, Britannia industries Limited in Grain
Milling sector, Frogerio Conserva Allana Private Limited in Meat & Poultry sector, Varun
Beverages Limited in Consumer Goods sector have registered the highest growth during
the study period. The companies Kwality Limited in Dairy sector, the company Mondelez
India Foods Private Limited in Grain Milling sector, Allanasons Private Limited in Meat
& Poultry sector and Varun Beverages Limited in Consumer Goods sector has
accounted the highest growth rate during the period of the study in Labour variable.
The variable capital has found the highest growth from the companies Kwality Limited in
Dairy sector, the company Mondelez India Foods Private Limited in Grain Milling sector,
Allanasons Private Limited in Meat & Poultry sector and Varun Beverages Limited in

Consumer Goods sector.

Also it is revealed that in Dairy sector, highest mean value was recorded in
GlaxoSmithkline Consumer Health care Limited in terms of Net sales, Net profit, Total
assets, Output, and Labour. In Grain milling sector, Britannia Industries Limited has the
highest mean value in terms of net sales and net profit, Mondelez India Foods Private
Limited has the highest mean value in terms of total assets, output, labour and capital. In
Meat and Poultry sector, Frigerio Conserva Allana Private Limited has recorded the
highest mean value in net profit, output, labour and capital; Allanasons Private Limited

has recorded highest mean value in net sales and total assets. In Consumer
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goods sector, Nestle India Limited has realized the highest mean value in terms of net
sales, net profit, Labout, and Capital and total assets was realized by Cotton Corporation

of India Limited, output was realized by DCM Shriram India Limited.

In terms of co-efficient of variation, GlaxoSmithKline Consumer Health care
Limited has more stable in terms of net sales, net profit, output, labour and capital in
Dairy sector. In Grain milling sector, Britannia Industries limited, has more
homogeneous in net sales, total assets, labour and capital and Mondelez India Foods
Private Limited has more homogeneous in net profit and output. Frigerio conserva
Allana private Limited has more consistent in terms of net profit, total assets output,
labour and capital and Allana sons private limited has more consistent with net sales
in Meat and Poultry sector. In Consumer goods, DCM Shriram Industries Limited has
more stable in net sales, total assets and labour, Nestle in net profit, Cotton Corporation
of India Limited in terms of output and capital.

Thus companies have shown mixed trend.

RECOMMENDATIONS
Collaborations, joint venture, attracting foreign direct investment, fiscal
incentives etc. are various ways to tap this potential. There is urgent need for training
and retaining the labour for skilled job profile to strengthen the Food Industry. Hence
there is a potential to increase the output of the food processing sector with the existing

resources.
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Abstract

Palani is identified by Hill Muruga Temple. It is an important religious tourist place and ears
more revenue. Maintaining green environment is an essential component. In this place mass floating
population is the significant feature, it generates huge wastes; managing solid waste t is a first
prioritized task. Clean and hygieneenvironment is the responsible for concern Municipal
Corporation. So temple and health care units are taken into consideration.
In this study we can have a detail of, how the wastages from temples and healthcare services are
managed, and what are all improvements needed in its process, and then how should be
environmental safety procedures implemented. Specific objectives of this study areexamining solid
waste management of health care units and study solid waste management of temple. This study is
based on primary data, interview schedule were used to collect the data from Hospitals and
municipality and panchamritham making madabams. Only 7 madabams are taken into consideration
which is under Palani devasthanam. Primary data was collected by administering as pre-tested
interview schedule.Findings are highlighted as temple wastes are recycled and make it as fertilizers,
this may be purchased by farmers,Continuous working with wastes for long hour’s results in several
health problems for sanitary workers. All the workers should have medical insurance schemes for
treatment and compulsory medical checkup is been done every month in the district medical hospital.
Keywords: green environment, Solid waste Management, Medical waste disposal, temple waste into
products, medical waste hazards, medical waste segregation.

INTRODUCTION

Palani is one of the famous Pilgrim Centre.Since Palani is a tourist place by religion floating
population is high during normal season as well as festival season.Solid waste is the major issues it is
required to be concentrated. In this regard two important area should be taken into consideration, one
is “Temples” and another one is “Healthcare Service”. Every year the number of persons who visit
Palani have been increasing continuously. In order to maintain the city clean and hygiene obviously
wastages should be maintained properly. Hence this study focusses the Solid waste management
practices followed in Temple and health care units.

WASTE FROM HEALTH CARE UNITS:

Waste caused by health care units which includes Clinic, Hospitals, laboratories, Bio —
medical research Centre’s etc.Health care units which produces mass wastes in terms of quantity as
well as variety.

Improper way of disposal of health care wastes would create serious hazards of secondary
disease transmission due to exposures to infectious among waste pickers, sanitary workers, health
workers, patients, and the community in general where waste is improperly disposed.

Burning wastages in an open placeas well incineration without adequate pollution control
exposes field workers who involved in that process and the surrounding to toxic contaminants in air
emissions and ash.

RISKS

Healthcare waste can be categorized into - sharps waste, pathological waste, other infectious
wastes,radioactive waste, pharmaceutical waste including cytotoxic waste, hazardous chemical waste
and general (non-risk) waste.

In common, between 75% and 90% of the wastages produced by healthcare units is a non-
risk (non-hazardous&non-infectious).Infectious waste is suspected to contain pathogens (disease-
causing bacteria, viruses (Corona), parasites, or fungi) in sufficient concentration or quantity to cause
disease in susceptible hosts.
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TEMPLE WASTE:

Temples, churchesand mosques possess a characteristic of attracting positive and divine
vibrations from the surroundings; they sanctify the area and are believed to charge the atmosphere
with heavenly vibes among the people too. People are accustomed to offer lot of flowers, garlands,
coconut and milk to the deities in the temples as they are considered a symbol of devotion and
reverence.But think every year how much tons of temple waste are dumped into the rivers and how
much natural resources are become garbage. Most of temple wastages are killing fishes and other
living beings, creating chaos in the fragile atmosphere and thus causing water pollution. With these,
pesticides and fertilizers alsostream in the river, threatening to the civic lives to a large magnitude.

Food, coconut scrub, flowers, cloths and leaf these kind of temple wastes can be used for
many productive ways. Due to improper ways of disposing and handling method of wastages it
become threaten to the living beings and environment too.

With this background this study has the objective of studying the solid waste management
practices in Palani.

Specific objectives are
Examine solid waste management of health care units.
Study solid waste management of temple

NEED OF THE STUDY

Green environment is the need of the hour. To maintain green environment so many aspects
to be considered like pollution control, plantation, avoid plastics, of which solid waste management
is one of the focusing areas to maintain green environment. In this, four aspects are there, wastes
from temple and health care units are notable area to study.
SCOPE OF THE STUDY

Palani comes under religious tourist place; because of this the rate of floating population is
increasing throughout the year. It generates revenue to the government. Bring sustainable
development in socio economic aspects; the solid waste management is an essential component.
Hence solid waste management practices of health care unit and temple is to be studied.

METHODOLOGY
This study is based on primary data interview schedule were used to collect the data from

municipality and panchamritham making madabams. Only 7 madabams are taken into consideration
which is under Palani devasthanam. Banana wastes are handled by Municipal Corporation.
LIMITATIONS OF THE STUDY

1. Study focuses only on hospitals in health care services.

2. Hill temple only considered, other temples are excluded.

3. Study is based on primary data it has its own limitations.

REVIEW OF LITERATURE

Sineenart Puangmanee and Moltiya Jearanai E (2019) in their study “Healthcare Waste
Management: A Case Study of Health-Promoting Hospitals” they examined the Healthcare waste
management from health-promoting hospitals in some local areas of Thailand is weakly regulated.
Environmental Pollution, that is originates from the poor management, ineffective control, and
unsuitable disposal. We have reviewed the management of healthcare waste at health-promoting
hospitals, aimed to study the type, quantity of healthcare waste, storage, collection, transportation
and disposal. To the research, six hospitals were selected and prioritized from a district in a province
in the upper part of southern Thailand. All waste was classified into two types as like waste from
treated patients (general waste, hazardous and infectious waste) and waste from untreated patients
(domestic and hazardous waste). The highest percentage of wastages from treated patients were
68.20% and waste from untreated patients were 86.60%. The waste from treated patients at all
hospitals was put into red plastic bags/containers and placed inside stainless steel or plastic garbage
cans. The waste materials were transferred daily by hospital employees. Wastages from the treated
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patients were transported by a hospital employee who were unsuitable and non-protective equipment
wearied persons. The waste materials were collected from all hospitals once in a week by pickup
truck/lorry and moved to a single hospital point in the district where it waited for transportation to an
incineration plant in central Thailand. The waste from untreated patients were transported by
employees of the sub-district administrative organization. They also wore unsuitable protective
equipment while working. The waste from untreated patients were transported by compact garbage
truck and moved for disposal in two open dump sites in and around the local area. Although, the
waste materials were basically managing by the guidelines, some of the handling processes were
incorrect and ineffective. Therefore, everyone involved in healthcare waste managements and
services from the top to down need to strictly practice the guidelines according to the laws for a
better environment.

Mohammed Shafith. S(2018) stated the “Hospital Waste Management and Environmental
Problems in India”,analyzed that in the main purpose of this paper is to convey a browsing of the
hospital waste management and environmental drawback in India. This study’s target is to analysis
the health care waste management system, as well as practices and compliances. Most countries of
the planet, especially the developing countries, are facing the grim situation arising out of
environmental pollution, because of pathological waste arising from increasing populations.And also
the result ascent within the range of hospital units. In India, there are regarding 6,00,000 hospital
beds, over 23,000 primary health centers, more than 15,000 small and personal hospitals. The
biomedical Waste (Management and Handling) Rules 1998 build it obligatory for hospitals, clinics,
and different medical and veterinary institutes to eliminate bio medical wastes consistent with the
principlesstrictly. The few studies on bio medical waste management have established that hospitals
did not manage health care waste properly.

Unsuitable disposal methods of health care waste causing dangerous infections and possessan
attainable threat to the encircling surroundings, persons handling it and to the overall public. Within
the past, medical wastageswere usually mixed with unit waste and disposed of in municipal solid
waste landfills. In recent years, inflated public and environmental considerations over the improper
disposal of health care waste have led to a movement to control the waste additional consistently and
strictly by the Indian government. Waste reduction and utilization are still not well promoted and
educated, which ends in vital amounts.

Isha Yadav et.al (2015) reported “Temple Waste Utilization and Management: A Review”
evaluated that In India, worshiping is the way of living and people offer various offerings to the
deities which are consisting of flowers, fruits, leaves, coconuts, clothes and others out of which floral
offerings are found in huge quantity. Thus, temple waste has a unique share of flower waste in the
total waste. After completing their purpose, flowers along with other wastages, find their way into
the garbage or are discarded either into some of water bodies or left up on the open places or
throwing everywhere as a waste causing various environmental problems. The majorly offering
flowers in the temples are rose, marigold, jasmine, chrysanthemum, hyacinth, hibiscus and
others,These floral wastes can be utilized in different ways of recycling like produce valuable
products,this can help to save environment from pollution caused due to improper disposal of flower
waste. Techniques like vermicomposting, composting, dyes extraction, making of holicolors,
extraction of essential oils and bio-gas generation can be used. This flower wastes/garbage can also
be used for making incense sticks besides using them for some art and craft techniques. Petals of
different kind of flowers can also be utilized for handmade papers/papermaking by extracting the
pulp or by mottling them into the readymade pulp. In this paper, we have reviewed the temple waste
can be utilized and managed to get valuable products which will lead to a healthier and waste free
environment pollution.

Mohankuma .S and Dr.K.Kottaiveeran (2011) reported the “Hospital Waste Management and
Environmental Problems in India” they studied that the major purpose is to give a view of the
“hospital waste management” and “environmental problem” in India. The objective of this analysisis
to research about the health care waste management system, including practices and compliances.
Most countries of the world, specially the developing countries, are facing the grim situations arising
out of environmental pollution due to pathological waste arising from increasing populations and the
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consequent rapid growth in the number of hospital servicing units. There are nearly 6 lakhs hospital
beds, over 23,000 primary health centers, more than 15,000 small and private hospitals in India. The
Biomedical Waste (Management and Handling) Rules 1998 makes it mandatory rule for all hospitals,
clinics, and other medical and veterinary institutes to dispose of bio medical wastes strictly. The few
studies on bio medical waste management from India have been established that, those hospitals did
not manage health care waste properly according to the India health administration rules. The
hospital waste management sector market revenue (2008) is 8% of the total waste management
revenue in India expected growth in next 5-6 years is around 20%.There are many institutions
polluting the environment but recently the ignored field which produces the pollution by way of
hospital wastes.Attracts the attention of the environmentalists are the hospitals, dispensaries, medical
shops, medical clinics of doctors and other paramedical staff. Safe handling, segregation, storage,
separate storage containers, subsequent destruction and disposal of hospital waste ensure mitigation
and minimization of the concerned health risks involved through contact with the potentially
hazardous material, and also in the prevention of environmental contamination. Mismanagement of
health care waste disposal methods are causingthe dangerous infection, virus spread and possess a
potential threat to the surrounding environment, persons handling it and to the public. In the past,
medical waste was often mixing with household waste and disposed of in municipal solid waste
landfills and other normal methods. In recent years, increased public concerns over the improper
disposal method of health care waste have led to a movement to regulating the waste more
systematically and stringently by the Indian government.

ANALYSIS AND INTERPRETATION
1. Solid waste Generated from hospitals

Waste from healthcare is categorized as potential infectious waste and non-infectious waste.
Infectious wastes include infectious sharps and infectious non-sharp materials. Infectious
Sharpsconsist of syringe or other blades, needles, infusion sets, broken glass or other items that can
causedirect injury.

Infectious non-sharps include things that have been in contact with human blood, or its
derivatives, swabs, bandages or items soaked with blood, isolation wastes from highly infectious
patients (including food residues), used and obsolete vaccine vials, bedding and other contaminated
materials infected with human pathogens. Human excreta from patients are also included in this
category.

Non-infectious wastes may include materials that have not been in contact with patients such
as paper and plastic packaging, metal, glass or other wastes which are similar to household wastes

In and around of Palani taluk, healthcare service units like hospitals, nursing homes, clinics,
laboratories, animal/ Veterinary clinics and blood banks including 14 multi specialty hospitals are
under private contractors to manage their wastages. Even though government hospital wastages have
been collected and disposed by private contractors. Medical wastages and all not mingle with normal
household and commercial units garbage’s due to environment safety and disposing procedures.
Because medical wastages may produce toxic while burning or dumping in open ground along with
other decomposing wastages. That’s the main reason to handling all the healthcare service units
wastages are having conscious procedure, those procedures are handling properly by private
contractors who are all authorized to do that.

Palani Municipal Corporation completely free from handling solid waste management of
healthcare units and private contractors are handling the wastages. So, Municipal Corporation has no
liable to handle these wastes.

2. Solid waste Generated fromTemple

Regarding solid waste management system of temple, has been divided into two team. One is
solid waste managed by Municipal Corporation and another one is devasthanam. Under devasthanam
Palani Muruga temple (hill), Thiruavinankudi temple, Perumalkovil, Periyanayagiamman temple and
Mariamman temple wastages are collected by devasthanam team. All other remaining temple
wastages are collected normally by sanitary workers on daily basis.
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“Palani Muruga Temple” wastages are handling by the temple management workers, like all
the collected wastes from temple like food, coconut scrub, flowers, cloths and leaf are dumped and
disposed separately back side of temple itself. Remaining temples under devasthanam management
are taken care by separate vehicles and collected together, and then finally disposing same place
where municipal corporation sanitary workers disposing town garbages.

Only the banana wastages from 7 panjamirudham production madabams are collected by
municipal corporation sanitary workers during normal days on an average 300kgs to 400kgs of
banana waste, during festival time wastages level depends upon the crowd. Commonly 6 to 7 tons of
wastages have been collected from these mandabams.

Table — 1 Banana Wastes during the Festival time by quantity

Quantity Thaipusam | Panguni Uthiram Karthigai | Summer Holidays
Below 500 Kgs 2 (28.6) 2 (28.6) 7 (100.0) 5(71.4)

500 Kgs to 1 Ton 1(24.3) 2 (28.6) 0 (0.0) 2 (28.6)

Above 1 Ton 4 (57.1) 3(42.8) 0 (0.0 0(0.0)

Total 7 (100) 7 (100) 7 (100) 7 (100)

Source: Primary data
Table reveals that 7 madabams are taken into consideration which is made panchamritham
under Devasthanam, Palani. Sales take throughout the year, especially festival time it reaches peak.
Four festivals are treated as most important due to flow of devotees such as Thaipusam, Panguni
Uthiram, Karthigai and Summer Holidays (Agni natchathiram) also treated as peak season. During
that time the banana wastes are comparatively huge collected by Palani Municipal Corporation.
Normal days it would be 300 kg to 400 kg of wastes were handled by the municipality. In
peak season, out of four, Thaipusam and Panguni Uthiram are significantly more sales in
panchamritham so that wastes were high. Of these at the time of Thaipusam, municipality would
handled more than 1 ton of banana from 4 madabams it contributes 57.1 per cent followed by
Panguni Uthiram 42.8 per cent. Thaipusam festival is famous for lord Muruga; so many devotees are
come by pathayathirai.
Analysis of Banana Wastes during the Festival time

Festivals Mean Score Average Score Ranks
Thaipusam 397 99.25 [
PanguniUthiram 358 89.50 Il
Karthigai 326 81.50 1]
Summer Holidays 312 78.00 v

This table reveals that ranking of banana wastes are collected during the peak season which are
identified as Thaipusam, Panguni Uthiram, Karthigai and Summer Holidays (Agni natchathiram).
Garrett Ranking is used and described as Thaipusam leads first followed by Thaipusam, Panguni
Uthiram, Karthigai and Summer Holidays (Agni natchathiram).

Mandabam wise Banana Wastes handled by Municipal Corporation

Mandabams | Thaipusam Panguni Uthiram Karthigai Summer Holidays
1 Below 300 kgs Below 300 kgs Below 300 kgs Below 300 kgs
2 Above 1 ton Below 300 kgs Below 300 kgs Below 300 kgs
3 500 kgs — 1 ton Below 300 kgs Below 300 kgs Below 300 kgs
4 Below 300 kgs 500 kgs — 1 ton 500 kgs — 1 ton Below 300 kgs
5 Above 1 ton 500 kgs — 1 ton Below 300 kgs Below 300 kgs
6 Below 300 kgs Below 300 kgs Below 300 kgs Below 300 kgs
7 Below 300 kgs Below 300 kgs Below 300 kgs Below 300 kgs
Source: Primary data

This table explains banana wastes collected from the 7 madabams under the control of Palani Hill
Temple Devasthanam by Palani Municipality. These wastes are recycled and prepared as manure.
During the mentioned festival time, he wastes are collected at the range between 300 — above 1 ton.
Of these 7 madabams Mandabam 5 contributes more banana wastes for preparing manure followed
by Mandabam 2 and Mandabam 4. Manures are usually sold to farmers.

Findings
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3.

4.

Healthcare waste may pose health risks indirectly through the release of pathogens and toxic
pollutants into the environment.

Out of four important festival, Thaipusam and Panguni Uthiram are significantly more sales in
panchamritham so that wastes were high.

At the time of Thaipusam municipality would handled more than 1 ton of banana from 4
madabams it contributes 57.1 per cent.

Out of 7 madabams, Mandabam 5 contributes more banana wastes for preparing manure
followed by Mandabam 2 was contributed more for manure preparation.

Suggestions

1.
1.

gD ENOO RN

To Healthcare:

Know the healthcare waste laws. Healthcare waste is regulated by the DOT, EPA, OSHA, and
the DEA.

Classify medical waste by type.

Use the right medical waste containers.

Include the right documentation.

Use the medical waste disposal color code.

Hire the right waste disposal company.

To Temples:

Flowers into herbal incense sticks.

Coconut shell as can be used in concrete construction cement.
Handmade paper production.

Veterinary feeds.

Herbal oils and syrup.

Conclusion

The exhaustive review of various methods of utilizing temple waste for one or the other

useful product like vermicompost, biogas, dyes, incense sticks, concrete aggregate replacement etc.
suggest that the temple waste can not only be disposed safely in an environmental friendly manner
but can also be utilized for making diversified products. This study will propose an alternative
approach to waste management since the waste will neither be land filled nor burnt but would be
used as a resource that will be recycled.

References
Book for References:

1.

SineenartPuangmanee&MoltiyaJearanai E(2019). “Healthcare Waste Management: A Case Study of
Health-Promoting Hospitals”. www.witpress.com, ISSN 1743-3541 (on-line) WIT Transactions on
Ecology and the Environment, Volume 231, WIT Press doi: 10.2495/WM180361.

Mohammed Shafith.S (2018). “Hospital Waste Management and Environmental Problems in India”.
International Journal of Pure and Applied Mathematics, Volume 120 No. 2411-2426, ISSN: 1314-3395
(on-line version), URL: http://www.acadpubl.eu/hub/ Special Issue.

Isha Yadav, Shelja K. Juneja and Sunita Chauhan (2015). “Temple Waste Utilization and Management: A
Review”. International Journal of Engineering Technology Science and Research — IJETSR, ISSN 2394 —
3386, Volume 2, Special Issue, September.www.ijetsr.com.

Mohankuma .S and Dr.K.Kottaiveeran (2011).“Hospital Waste Management and Environmental Problems
in India”. International Journal of Pharmaceutical & Biological Archives; 2(6):1621-1626. ISSN 0976 —
3333. Available Online at www.ijpba.info.

Journals:

“Compendium of Technologies for Treatment / Destruction of Healthcare Waste”. UNEP — United
Nations Environment Programme. April 09, 2020.

“Recycling Temple Waste: Preserving the Faith”. ASK-EHS: Environment Health Safety, March 23,
2019.

“Health Care Waste”. World Health Organization. February 08, 2018.

“Management of Solid Health-Care Waste at Primary Health-Care Centres”. Immunization, Vaccines and
Biologicals (IVB) Protection of the Human Environment Water, Sanitation and Health (WSH) World
Health Organization (WHO), Geneva, 2005.

Utkal Historical Research Journal, ISSN : 0976-2132 Vol.-34(XX), 2021 [] 6


http://www.ijetsr.com/
http://www.ijpba.info/

ST PEASR I o tam G

Dr. ZAKIR HUSAIN COLLEGE

' (Pezceredited by NAAC in the 37 Cycle)
\v At (A§filiated to Alagappa University, Karaikudi)
llzyangudi - 630 702

. Sivagangzi District, Tamilnadu. : %
TETTE-Z7E T ivagangai District, Tamilnadu e
PG 4 RESEARCH DEPARTMENT OF COMMERCE
Nationz] Conference on
INNOVATIVE BUSINESS PRACTICES IN
THE PRESENT DIGITAL ERA

(IBPDE-2K21)

This is to certify that
Dr. /We. /W5 ﬂﬁ;&“ﬂlld@ﬂw Prelesser......
Coie Cuyafa Migalokshi.. Colleaa...im...u.qm.z
has Chzired / Participated / Presented‘/apaper entitled
Secips. MEDIA. PLETESRNS. Ennanck. THE.. Bositikss
TR oA T ot En.. L NTRE PRENEVRS.~
in the Naztionzl Conference on INNOVATIVE BUSINESS PRACTICES IN THE

PRESENT DIGITAL ERA held on 6™ March 2021.

F e .
.FUWZ.A SULTANA  DLECNAINA HOHAMED DrA.ABBAS MANTHIRI HAJI V.M.JAFARULLA KHAN
s Head & Co-Ordimzior Principal Spcretary

Scanned with CamScanner



Vol.14 Noi (vip)

1

|

| [km&m Clhiristian Colllsge
i Bmmr@cm 109

; WEST BENGAL, INDIA

|

i

Scanned with CamScanner



ISSN : 0975 - 1386

Wesleyan Journal of Research

An International Research Journal

Vol.14 No 4 (V1)

Bankura Christian College

Bankura, West Bengal, India.

2021

Wesleyan Journal of Research

Scanned with CamScanner



Volll4 No ¢ (V1D 2021

Published by

Principal

Bankura Christian College.,
3ankura - 722101 )
West Bengal., India,

Website : www. bankurachristiancollege.in

&
N

Bankura Christian College

Printed at :
A.T. Press,
Bankura. India

1e authors. The editorial board 1s n no way

(The articles reflect the opinion/views of tl
responsible for the same)

Scanned with CamScanner



N Impact
2020
Factor : 6.7

Ho1IeeSaYy jo [euanop UBAS[SOM




19

20.

21.

22,

23,

24.

25.

26.

s

28.

29.

30.

TOURISM DURING PANDEMIC IN INDIA

SOCIAL MEDIA PLATFORMS ENHANCE THE BUSINESS |
OPPORTUNITY FOR THE WOMEN ENTREPRENEURS

PROBLEMS FACED BY THE ONLINE CUSTOMERS REGARDING
CASHLESS TRANSACTIONS

PROBLEMS OF INTERNET BANKING SERVICES TOWARDS
SELECTED PUBLIC SECTOR BANKS

AN ANALYSIS OF EMPLOYEE MOTIVATION AT SAKTHI
SUGARS LIMITED

PROBLEMS FACED BY THE CO-OPERATIVE MILK SOCIETY
WITH REFERENCE TO SALEM DISTRICT

ADOPTION OF INNOVATIVE BUSINESS PRACTICES IN
CONSTRUCTION INDUSTRY

A STUDY ON MOBILE CITIZEN’S PERCEPTION AND SATISFACTION
TOWARDS WHATSAPP - A STUDY IN DHARMAPURI DISTRICT

ECONOMIC EMPOWERMENT OF PASTORAL WOMEN THROUGH
SELF HELP GROUPS WITH REFERENCE TO RASIPURAM TALUK

ENVIRONMENTAL IMPACT OF GREEN PRODUCTS IN SALEM DISTRICT

A STUDY ON ROLE HRM MOTIVATIONAL FACTORS IN TNSTC
(A STUDY WITH SPECIAL REFERENCES TO SALEM BRANCH)

PROFITABILITY ANALYSIS OF SELECT PHARMACEUTICAL
COMPANIES IN INDIA

S el

Scanned with CamScanner

99-102

‘-'31 _‘-._<_.

103-108 _

.

1

s
"
3

109-116

e

a8 T

117-120 g
B
121-126'1“,1“
)

127-130 N
1

131-134 "

135-140 0

141-144

A
145-148 4
b

L1



(jipleventt ./(;///'/71// of Researeh Vol, 14 N :
W 0751386 oty % ekt

el AL MEDIA PLATFORMS ENHANCE THE BUSINESS

| (-,pl’()ll'l‘l) NITY FOR THE WOMEN ENTREPRENEURS
h |
‘ Dr. R. Rajini

,”ml'/ll"'"I"-l/“""w”‘ of Economics, Sri GV.G Visalakshi College for Women, $.v Mills" Post, Udumalvet. 642128
» .V Mills’ Post, Udumalpet, 6 i

rajinicco@gmail.com

st

i : . ] ' . M . " . ' ‘e H 1 !

3 rcllﬂ""'"l'h ;unwlPI J'IIH()IIIIL \«'/( |:?u| entreprencurs operating on social media platforms in India has been observed within
o e recen! years, This 18 often m(l lhllilll.lhly considered an enormous contribution to the economy of the country as women
wlﬂl“i“'" of hall the L‘I‘IIIIC |m!m ation, ||CI.IUC, this study aims to explore the factors that have influenced women to do their
psinesse (hrough social media, ‘u.ul therefore the way these reciprocally have opened doors of entrepreneurial opportunity

i including, entreprencurial opportunity, technical adaptabili il i

g ther i i ,I | -ll,- pportunity; hnical adaptability, work-life balance, product improvement and
fovelopment, nctwork-building, access to information, cost efficiency, and promotions. The study further finds social media
ol entreprencurinl opportunity for women entreprencurs within the urban areas. It’s important to note from the findings that
e bencits of running a business on social media have certainly contributed to women entrepreneurship. However, product

nprovement and development, and promotion, have an enormous relationship with entrepreneurial opportunity.

;ln modern days social media is developing as a robust tool for gender empowerment. it will bring new information resources
L and might open new communication channels for women entrepreneurs of marginalized communities. Women empowerment
,lhrough social m‘u(ll‘u need Ir.'mvng. pl.m'mmg, designing, |mplcmc1?nm.lon, monitoring assessment, paying attention to the
L effect on women's lives and their conditions. Government plays a significant role in creating a positive policy environment
| because they take a central role within the progress and-use of social media among women entrepreneur and become a

fmovative user of e-commerce and its function for empowering women.

Recently social media service was launched for women entrepreneurs (o support their business through mobile wallets.
are going to be ready to usc the customized social media service to purchase or sell their products
ayment rather than paying with cash, cheque, or credit cards, a consumer can use
are the primary interfaces where consumers are familiarized with new
and share their experiences with others, which are essential elements
quent purchases. the net market exceeds geography and offers
wing scctor that influences local and international trade.
and are central to business venture success

 Now, women entreprencurs
through mobile financial services. On line p
f _‘Imobilc to shop for services. Online marketing sites
'. ‘.’?wducts and services. Customers can compare products
_;]n teating brand images resulting in both first-time and fre
I szgica;’{:z::;mnilics tbr.c‘xpun(ling the customer base. it’s a rz‘xpidly gro
orks are critically important to the entrepreneurial process

‘ “MEDIA IN BUSINESS
ncompasses social communication, business, marketing,

;goc'
o ]ﬂ] meddis 8 . .
edia platforms aid a good spectrum of purposes; it e : _
applications and websites are liberal to

. “’erlising : ial media
Rl ., > ainment. Most social medi . :
A fflsltlc fie for a few social media applications. These applications

(G . . .
o tale fre able to disseminate online content and communicate
05( . .
¢ inst f clicks and an honest internct connection.

banking, acquiring information, and entert
mother costs like data downloading and subscription fees

edom of communication and expression. Morcover, users are
ar 1 . el ~ &)

antly with others thousands of miles away, with just a couple ©
munication, commercial

n lhc
’ conte > « . . A a
- Mirpge a ;tu"por"rydlgllul world, many websites and mobile phone
3 S Al S X 5 R aon
ety 0P S0cial connections. Online social networking sites and applic

applications are used for com

ations created to enh
(apart from the websites/applications

ance social connections

fier # 3 . 3 me unction: ity
; s and relatives weren’t initially intended for business functionality
A
‘ (93]
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Abstract

The COVID-19 pandemic addresses an amazingly enormous effect on human health, causing a rapid way
of life changes. such as social separating and isolation at residence, with cultural and cconomic results.
Enhancing public health during this pande
biological sciences, but additionally of all hum
nsities and way of life. Most of the employees arc losing their job and
COVID 19 period traditional work culture has

mic requires not just comprehension from the medical and
an sciences identified with way of life, social and conduct

consider, including dictary prope
most of the corporate has changed their work culture.
changed to work from home culture. People are staying in their home no once migrates to other place or
going to the relative house. In beginning one
months it was difficult to lead their family.
human life one of the big challenges is that his /her
style behavior changes like eating habit, physical exercise, and sleeping habit.
ay ANOVAs test for testing the hypothesis.

or two months everyone enjoys with their family. A fler few
Due to home confinement, several changes are occurring in
lifestyle behaviors are changed. In this study mainly
focus on life Data were
collected from 60 respondents. By using two-w

K.y word: Life style behaviors, eating habit, physical exercise and sleeping habit.

Introduction

India has the second-largest population in the world. Nutrition and physical activities are the fundamental

aspects of human health. This lifestyle behavior has been facing great challenges in COVID 19 pandemic

condition. COVID 19 infectious disease was the first outbreak in December 2019 in Wuhan city of central

Hubei province of China. This infectious disease s
infectious disease the state

them lose their job. Most of the corporate companies have started work from home policy. Globally this is the

first time in a new environment for all. People faced big challenges to balance a new working environment.

Under a new working environment, there was no time limit for working. Work from home environment
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pread easily all over the world, to control the spread of

and central government announced complete lockdown across the country. Some of
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History of Telecommunications in India up to 2000

Dr.(Mrs).S.Renukadevi
Assistant Professor
Department of History
Sri.G.V.G.Visalakshi college for women,Udumalpet

Abstract

Like the ocean that is made of tiny drops, the Postal and Telegraph (P & T) had a slow and uneasy
start and occupied a small corner of the public works department. Tele means far off, distant, or

remote. Practically speaking, the word. Telecommunications means communication by electrical or
electromagnetic. Electromagnetic means, usually over a distance. The telecommunication means
communication by wire. Although this is still accurate in many situations today. It is not complete

because telecommunications can also occur using optical fiber or radio waves.

Telecommunications was used in ancient times; Cave men used fire to communicate simple messages

over a long distance. Similarly, drums, smoke signal, and the printing press were used by cultures long

before electricity or magnetism was known. Humans have always had a need to communicate over
distances and have found ways to do it without sophisticated tools.

Key word:

Telecommunication, Growth and Development of Telecommunication, Facilities,

Networks, Uses, Availabilities, etc.

Introduction:

Telecommunications in India were introduced in 1851 near Calcutta by the British
government, when the first telegraph lines were laid. Only 5 years after Alexander Graham Bell
invented telephones in 1881, British firms introduced POTS (plain old telephone services) into
the colony. By the time India was independent in 1947, the country had 321 switching centers
(telephone exchanges) in urban areas and a tele - density of 0.25 phones per thousand people.
During the state-led planned economic policies till the mid 1980’s, the government controlled all
aspects of the telecommunications sector through the ministry of Posts and Telegraph as a
natural monopoly. Telephones continued to center around the urban and metropolitan centers and
rural coverage did not receive much attention because of “the perception that phones were a
luxury and rather than essential infrastructure for efficient administration of government and
industry”, was written by Bella Mody in Journal of Communications in 1995.Stephen McDowell

in his treatise of political economy of the communications sector also takes the same view
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stating: Telecommunications technology and services did not assume a high national priori

until the Seventh Economic Development Plan (1985-90). It is widely claimed the
telecommunications were seen by policy makers up until the early 1980°s as luxury services not
essential to essential to economic growth. But that may not have been the only reason. An Indian
commentator argued in 1981 that the urban bias was dictated by the fact that: The direct and
tangible benefits of telecommunications expansion in rural areas being small, there has been a
tendency so far to leave those areas alone and concentrate on urban areas, which give handsome

returns to capital.

Till 1980°s:

Till the 1980°s essential components of telecommunication service policies, where a
telephone network was not in place, were policies for producing and purchasing network
equipment, for funding network expansion, and for organizing public organizations to provide
telecommunication services. In 1981, the government appointed a high-power committee (Sarin
Committee) to look into organizational issues at the Ministry of Posts and Telegraph. This was in
response to increasing public outcry and Parliamentary questions about the inadequacy of the
level of service, the high prices and the unavailability of telephones. The committee submitted
over 400 recommendations to the government including ones to split the MPT into two divisions,
urged the government to immediately import 100,000 telephone instruments and suggested
collaboration with foreign telecom companies.12 Despite the strong calls for change, the
telecommunications bureaucracy was not convinced. The MPT was more concerned with
defending its turf against the newly formed Department of Electronics.Despite the ministry’s
attempts to damp down the criticism, telecommunications were a focal point of public debates
between 1980-1983. As McDowell argues: “The importance of telecommunications had risen in
the administration of Prime Minister Indira Gandhi in the early 1980’s and was accentuated in
the new government of Rajiv Gandhi who became prime minister in 1984. The
telecommunication policy model that emerged at this time in India, combined some liberalization
of imports of computer and information technology with the allocation of more state resources to

develop national telecommunications equipment research and development capabilities.
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After the Public Accounts Committee of the Lok Sabha recommended a complete overhaul of

telecommunications, “which was working in a most unsatisfactory manner in 1985,” a long sought

re-organization was undertaken in 1986 to split the public postal and telecom operations into

separate departments. Analysts, at the time, argued that the different technological needs of the

postal and telecommunications activities necessitated the break and that it would allow greater

attention to be paid to telecommunications role in development. By now, the bureaucrats had also

jumped on this bandwagon and were using it to defend themselves in the face of mounting

criticism. The chief telecom bureaucrat in 1983 quoted by McDowell makes the point: “Telecom

investments deserved the priority given the economic fall-outs in other sectors, but surpluses were

being siphoned off to cover the postal deficit.”

Telecommunication Network in India

India’s fixed line network has a direct exchange line capacity of 14.53 million with a

present teledensity rate of 1.3 per cent. The growth in Indian domestic telecommunications

network is shown in Table. The number of lines in service have grown at a compound annual

rate of almost 20% since 1992. However despite this growth the waiting list has remained high.

Table

Network Development, 1992-96 (Source: Case Study)

Indicate 1992 1993 1994 1995 1996
Telephones in
service (thousands) 6°706 7713 8’877 10°588 12°892
Telephones lines per
100 inhabitants 0.77 0.88 0.99 1.15 1.38
New lines installed
(thousands) 735 087
Lines in service | 5’810 6’797 8’026 9°795 11’978
Volume 9 Issue 7 2020 110 http://infokara.com/
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(thousands)

Lines in service per | 0.67 0.77 1.07 1.28
100 inhabitants 0.89

Long-distance route | 94’476 107°462 122°957 142’113 168’633
kilometres

Number of village | 74’404 104°476 137477 185’136 216632
public telephones

Number of village | 29.8 40.1 46.7 58.6 78.5
public telephones)

Estimates suggest that demand for basic services will be in the region of 64 million lines by the
year 2006, requiring a capital expenditure of US $ 47.5 billion (Rs 1,700 billion or Rs.26
thousand per line) in total.

File Formats for Telecommunications

o The telecommunications consists of four variables they are
o The amount of data per unit(Data block),b)The wait time(or) How long each side
will wait before giving up,c).Signal(or) character indicates that the information
was received successfully).The error detection and correction scheme.
These variables are present for each protocol. This section looks at a range of file
transfer protocols that make it possible for a laptop, to transfer files with another

compulter.
The Functions of the Telecommunications Department

The telecommunications organization reports, that it has a certain set of responsibilities
and activities to perform. The parts of the telecommunications organization are analogous to the
major functions of the company, such as marketing, engineering and production. The
telecommunications is in need of knowledgeable people to design, install, repair, maintain and
operate the system. Thousands of people work behind the scenes’ to sell, design and install
telecommunications systems and keep them operating reliable and properly. Network analyzers
and designers want the people to know the knowledge about types of telecommunications hard
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ware and services that are available. So these people easily identify the communication
requirements for a company and then design a telecommunications solution that will provide
their required capabilities. Telecommunication is very helpful to the finance, accounting and
marketing also. Several universities offer degrees in the technical and management aspects of
telecommunications to help the people get the best possible preparation for a career in this
exciting field.

New Facilities and Services of Telecommunication

Many new communications facilities, including networks (Both wide and local area), for
building wiring, equipment. Facilities and services should be designed in response to a statement
of requirements based on the users need. Installation activities range from simple repetitive
installation of new telephones and computer terminals to infrequent but complex tasks, such as
installing new PBx front-end processors, are project oriented. Project management skill and

techniques are important.
Availability

Availability is having the system or service operating when the user wants or needs
to use it. For example, the telephone system. User expects telephone service to be
available anytime, 24 hours day, 7 days a week, and 365 days a year. What would it be
like if the telephones did not operate during certain hours, say from 10p.m to 7p.m., or
during the lunch hour, or on holidays? The real requirement for availability varies by

application. Many data applications in business need to be available only during hours.
Direct use on the Job

Telecommunication is becoming an integral part of the work. So
telecommunication is very useful to many different types of the job, including automated
teller machine at a bank, the supermarket, checkout scanner that reads bar codes on food
products, librarian uses to check books out of the public library, clerk at the internal
revenue services, uses to enter the income tax information from a taxes into the computer.
More and more people are using computer terminals connected to computers via
telecommunication lines.
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Indirect use on the Job

Knowledge of the subject and its vocabulary will help to communicate with®
‘telecommunications workers’. It could help them to knew information or services and
understand the problems; they are suddenly thrust into a new job where to work directly

with telecommunication terminals or equipments.
Death of DoT

There have been a slew of policy decisions in the telecom sector during the second
half of the year 2000. Following on from the National Telecom Policy in 1999, the
government has kept up the speed of reform in this sector. Part of this realization to speed
up reforms follows the noticeable slowing of foreign investment in this sector during the
past one year. The most significant change in the Indian telecom sector took place on
October 1, when the Department of Telecom Operations, the operations arm of the DoT
was turned into a corporation, Bharat Sanchar Nigam Limited (BSNL). With this, the
operational and policymaking arms of the DoT have been moved an arm’s length
distance away. The new corporation will be a Fortune 500 company from inception with
assets of Rs64,000 crore ($14.25 billion). The corporatisation was preceeded by a long
spell of strikes from the 400,000 strong-employees of the telecom department, who
wanted to retain the salary, pension and perks structure of a government employee even
after being transferred to the new corporate entity. The strikers were not only from the
various low-skilled employees’ unions but also from the civil service cadres; the Indian
Telecom Service Officers and the Indian Accounts Service officers working in the
telecommunications department also went on strike to ensure that the ITS cadre survived
the corporatisation and were not replaced with 1AS officers. The strike, which crippled
local, national, international voice services as well as internet access services nationwide
was only called off after the communications minister Ram Vilas Paswan agreed to meet
all the demands of the employees, like government-scale pensions, out of a consolidated

government fund and the turning 30,000 ad-hoc employees into permanent ones.
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However, as many commentators have pointed out the rapid capitulation of the
government in the face of striking telecom workers’ demands has effectively called into
question the very basis of the move to corporatize telecom services. According to The
Statesman newspaper, the political message is all too clear: vital services will be saddled
with extortionate baggage before they can be reformed, because the government doesn’t
have the courage to take strong disciplinary action. Other commentators have pointed out
while the demand for pensions to be protected was going to be accepted by the
government, promises that corporatised entity will guarantee jobs and never retrench
workers and that the corporation will never turn sick are absurd. It remains to be seen
how much difference the arms length relationship between the government policy makers
and the government-owned telecom behemoth BSNL will make in terms of a level
playing field for all telecom service operators. However, the initial signs are that
corporatization may be leading to a level playing field for all telecom service providers.
For instance, within a fortnight of the creation of BSNL, the DoT asked it to pay Rest 500
crore ($125 million) as spectrum charges for operating various wireless services like
microwave and satellite links. While as a government department, it had no need to pay
for scarce resources like the spectrum, as an independent corporate entity (albeit 100 per

cent owned by government) it has to follow the rules applicable to other players.
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Abstract

The past two decades have witnessed several national and international
initiatives in the area of women’s health. For centuries, women have been in
total subjugation in male dominated,patriarchal societies. Relationship
between the husband, wife and child that is a prescribed one, determines the
roles that men and women perform within the family and society. In this
patriarchal and discriminatory society, womanhood is represented in
sacrificing and loving mothers, tolerant and loving wives,as seen in the
‘natural law’ of being subjugated and regarded as the inferior sex.This had
resulted in women suffering silently from a large number of reproductive

iliness, which were termed as the ‘silent emergency.’

Keywords :- Nutrition , society, women’s health.
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1. Introduction

Nutrition plays a crucial role in human health and well being. At the national
level, despite higher economic growth, improvements in human development
indicators like nutrition levels of the population have been unacceptably slow. A
large number of Indian children are stunted. A substantial number of Indian
children and women are underweight, anaemic and suffer from micronutrient
deficiencies. To address these concerns, the Central and State Governments have
been channelizing substantial resources into various health and nutrition schemes
and programmes like Integrated Child Development Services (ICDS), Mid-day
meals, Reproductive and Child Health Programmes (RCH) and National Rural
Health Mission (NRHM). However, an effective scaling up of these efforts is

required to mitigate the incidence of under-nutrition in the country.

Studies in Indian women of a high-income group (Ramachandran 1989) have
shown that their dietary intakes range between 2000-2500 kcals per day during
pregnancy. In this group, women generally do not perform hard physical labour
and there is a reduction in activity during pregnancy (NIN 1983). The average
weight of this group ranges between 45-55 kg and the mean weight gain during
pregnancy is about 11 kg - observations similar to those reported in women from

developed countries.

Studies in urban women of a low-income group have shown that their dietary
intakes range from 1200-1600 kcals per day. The average pre-pregnancy weight of
these women is around 43 kg and they gain 6 kg during pregnancy. In rural India,
dietary intakes of women are slightly higher (1600-1900 kcal). However, rural
women have to spend more energy in daily household chores. For instance, they

have to fetch drinking water from sources which may be 1-2 kilometers away from
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home, and gather and bring firewood from forests miles away. Most rural women
from low-income groups are heavily engaged in agricultural activities. It is
therefore not surprising to find that these women weigh less than the urban women.
The NNMB surveys showed that the average weight and height of rural women are
42 kg and 152 cm. About 33% of 18 year old women have body weights below 40
kg and 15 percent have heights less than 145 cms (NNMB 1991). These women
fall into high risk category as they are likely to suffer from obstetric complications

and give birth to small babies.

Tamil Nadu has played a pioneering role in bringing about significant
changes in the health and nutrition status of children under six years of age,
pregnant women, lactating mothers and adolescent girls. The Government of Tamil
Nadu’s successive budget outlays for nutrition and health are the highest in the
country. The performance of the ICDS scheme and the Puratchi Thalaivar MGR
Nutritious Meal Programme (PTMGRNMP) in Tamil Nadu are considered one of
the best in the country. The Government of Tamil Nadu’s policy for “A
Malnutrition Free Tamil Nadu” guides the State’s long-term multi-sectoral strategy
for eliminating malnutrition. The goal is “reducing human malnutrition of all types
to the levels of best performing countries”. In Tamil Nadu, ICDS is being
implemented through 54,439 Child Centres (comprising 49,499 Anganwadi
Centres and 4,940 Mini Anganwadi Centres) in 434 Child Development Blocks
(385 rural, 47 urban and 2 tribal). With steady expansion into unreached areas,
increasing coverage of marginalised groups, enhanced allocations and enlarged
scope of services, ICDS is now considered to be one of the world’s largest
programmes of its kind and a model for the holistic development of the child. To

ensure that services reach the intended beneficiaries, the programme has been
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universalized and convergence promoted with allied departments dealing with

health, education, drinking water, sanitation etc.

2. Origin of SHGs in Tamilnadu

In Tamilnadu the SHGs were started in 1989 in Dharmapuri District. At
present 1.40 lakh groups are functioning with 23.83 lakh members all over Tamil
Nadu. Many men also venture to form SHGs (Vinayagamoorthy, 2007). As on
30.06.2006, there were 3,19,713 SHGs under Mahalir Thittam with a total savings
of Rs.1,127.89 crores in Tamil Nadu. 22,44,939 women members have been
mobilized into 1,31,749 self help groups in the state. There are 1,26,404 rural Self
Help Groups (21,46,856 members) and 35,735 urban Self Help Groups (6,03,518)
in Tamil Nadu. The self help groups have mobilized a savings of Rs.439.34 crores
(Mahalir Thittam 2004). Besides savings SHGs are running ration shops, internet
kiosks,Floriculture dairy farming, courier services etc, with substantial success
(Government of Tamil Nadu policy Note, 2007). The Tamil Nadu Women
Development project (TNWDP) was set up for implementation by the Government
of Tamilnadu through the Tamil Nadu corporation for Development of Women Ltd
in eight districts of Tamil Nadu in 1989-90 (Kala, 2004). The Tamil Nadu Women
Development Corporation launched a series of training programmes for the
members of women’s Self Help Groups of the Mahalir Thittam through different
departments and agencies. The Tamil Nadu Women Development Corporation has
been the main source of inspiration for formation of thousands of groups by
Arivoli lyakkam, TANWA, SGSY, Banks and NGOs (Suguna 2001). Entrepreneur
Development training has been given to 22000 SHG women and skill training to
3000 SHG women and skill up gradation training to 650 SHG women (Social
Welfare and Nutrition’s Meal Programme Department, 2005).
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The State Government has set apart Rs. One crore for establishing a state
level retail centre to sell products made by Self Help Groups (Government of
Tamil Nadu, 2007). The Government supports and motivates women to join SHGs.
It has a plan of covering 35 lakhs over the next four years. (Balaganessen, 2005). It
Is seen that the number of SHGs linked with banks was 7,17,360 at the end of
March 2003 (Loganathan, 2007). In Tamil Nadu, out of 56,129 SHGs.

32,433 are assisted by commercial banks, 17,743 and 5,953 SHGsare assisted by
Regional Rural Bank (RRB) and Primary Urban Cooperative Bank (PUCB)
respectively (Venkatachalam, 2005). Women in Tamilnadu are encouraged to
become entrepreneurs. There are around 14,000 SHGs who have been
economically assisted for producing a wide range of products. The number of
products produced by SHGs is bound to multiply over a period of time (Gariyali
and Vetrivel, 2004). The Government of Tamil Nadu had constituted 225 village
shops and 28 district marketing complexes for the use of SHGs. Fourteen
complexes are also in proposed at tourist places in Tamil Nadu (Tamil Nadu
Women Development Corporation,2007).

Reddy and Venkatesh (2006) list lack of motivation, managerial and behavioral
competence, absence of mentoring and women role models, lack of collateral
security. Lack of proper training and knowledge, over dependence on
intermediaries, inability to get competitive prices and family lifestyle and role

conflict as the causes for failure in enterprises by SHGs.
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3.Advantage of SHGs.

Gurumoorthy (2000) maintained that SHG is a viable alternative to achieve
the objectives of rural development and to get community participation in all rural
development programmes. It is also viable organizational set up to disburse
microcredit to the rural women for the purpose of making them entrepreneurs and
encouraging them to enter into entrepreneurial activities. Credit needs of the rural
women can be fulfilled wholesomely through the SHGs. The women led SHGs
have successfully demonstrated how to mobilize and manage thrift appraise credit
needs maintain linkages with the banks and enforce financial self discipline. SHGs
enhance the quality of status of women as participants, decision makers and
beneficiaries in the democratic economic and social and cultural spheres of life.
They encourage women to take active part in the socio-economic progress of the
society.

As per the Population Census 2011, women constitute nearly 50 percent of the
population in Tamil Nadu. The well being of a family depends on the health of
women and nutrition forms the basis for a sound health. The Twelfth Plan will
focus on eradicating malnutrition in women. The ICDS in the State, concentrates
on nutritional improvements of pregnant and lactating women. The ultimate
objective is to enhance the nutritional status of women thereby improving
productivity and human capability. Prevention of maternal undernutrition (hidden
hunger) is a long term investment that will benefit the present and also future

generations.
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Abstract
Thagadur region was included by Kurinji and mullai tracts. Terrain was uneven in nature.

In the same time many hills and mountains were dotted in this regain. In Southern side Kalrayans
hills, Servarayan hills and Javvadhu hills were bordered. Between these mountain ranges some
passes also exist. They are Changam pass and Thodampatti pass. Manjavadi pass is also located
between Kalrayan hills and Servarayan hills. In western frontier Alampadi pass, Melmalai pass
and Thirtham pass are located. These are the passes through which alien people migrated into
Thagadur nadu. Adhiyamans ruled from Sangam age to the fourteenth century A.D. with some
interruptions. The history of the Adhiyaman lineage is divided into three divisions’ viz. Sangam
age, Early medieval and later medieval periods. Gangas, Banas, Pallavas, Nulampas, Cholas,
Hoysalas and Vijayanagara rulers were ruled from this city. Whether the Dharmapuri was kept as
capital city of them or created a new capital city for their rule is also taken up for the article.

Key Words: Kurinji, Thagadur, Adhiyaman, Dharmapuri, Sangam, Purananuru
Introduction:

During the Sangam period Tamil country was ruled by the Cheras, Cholas and Pandiya
rulers. The Adhiyaman rulers were also ruled in Thagadur nadu as chieftains. They called
themselves as descendants of the Chera rulers. Some medieval inscriptions mention about this
relationship. From Chera lineage who ruled from Kavery was the original lineage of the
Adhiyamans. Sangam literature “Thagadur Yathirai” mentions this relationship. Thanjavur was
the capital city of the Cholas. Karuvur was the capital city of the Cheras and Madurai was the
capital city of the Pandiyas. This is attested by literatures and inscriptions. Thagadur was the
capital city of the Adhiyamans. In this article chiefdom of Adhiyamans and their capital city
Dharmapuri are to be analysed.

LOCATION OF DHARMAPURI

The location of the capital city of Adhiyamans is debatable subject among historians. They
based the date from Sangam literature. First one must have processed the Sangam literature date.
Purananuru song (158) describes the Adhiyaman capital as following.
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“2er T TSI 6] Ih &) W (& B) 607 &5 T [T G 61 6V
&.6Y) 61T 161 & 600T 60011 8 @) & IT () LD L, 6v0T 6T L) 60111 L LD !

Elini who was the owner of the Kuthirai hill and garlanded with Kuvilam flowers. He had
the shaped lance and beautiful ornaments. He was victories in many battles. These are mentioned
in a song which is already mentioned.”? Another one song is also discussed about the walls of the
fort around the city. It is also given below.

“QBH QBN E & B 6 78 Fa[] G6U 6L € &
&0 60T MV H S & THeN6LIY L 6UT”

It mentions the term “musai” which was the frontier guard of the enemies. These frontier
guards were destroyed by the army man of the Adhiyaman king Anchi. These army men were
guarding the Thagadur. In Purananuru song (168) Kuthiraimalai was mentioned as PittanKorran
hill® the location of the Kuthirai hill is not so far fixed. The infrastructure of the Thagadur is to be
analysed.

The identification of Kuthiraimalai is the controversial subject.According to the
Pandaratharit is located in south Karnata region. Nowadays it is called as Kuthiraimooku. K.K.palli
identified with a hill in Srilanka, from where Adhiyamans originated. When they occupied
Thagadur region is not identified. K.D.Thirunavukkarasu identified Kuthiraimalai by the area
name near Udumalipatti in Coimbatore District. From there Adhiyamans migrated to Thagadur
region. C.Santhlingam said that Ranimukku hills near Kadathur was the Kuthirai hills of
Adhiyamans.*

According to Marxiya Gandhi in North Western frontier of Tamil Nadu some hill ranges
are located. Among these hill ranges Kuthiraimalai must have been located. In course of time the
name of Kuthirai hill was forgotten by them. However there must have been a hill which was
owned by Adhiyamans.’

U.V.Swaminathaiyar, the great Tamil scholar identified Adhiyaman from an inscription
from Thirumali near Vellore. According to him Adhiyamans were originated from Chera lineage.
He was called as Elini. His son Rajaraja succeeded him. He was succeeded by
Vidukathalagiyaperumal® Pandiya king defeated the Adhiyaman king near the Kaveri River. So
they were came from Kerala region and settled in Thagadur region. Internal structure of the city
Thagadur was mentioned in a Purananuru song. (390) According to this song big natural hills are
surrounded like a compound wall, built around the castle. Enemy soldiers seldom entered the
gateway. Always the city was covered by the brave soldiers. The song runs like this.”

“SIHLOLIVTQF (HSH B QB (H & ITETLOEV TS 0L
611 5) 61l 6voTl €9) LI 60T 85 6V LD ] 60TEOT (LN M M &5 Sl
3, TEUGVIT(S MG 60T S| 6V 6V F1& TEU LT

& eorell VILD (& M1 & TE & 19.2_60) L6 LI 60T [H & ]
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The mountain like buildings standing around the city and it looks like a city within the
compound. Another song from Perunthogai gives a vivid description of the city.
“L0 M 60T2_60)L_LO M 6U T &5 (& 6 M @) L6011 60T 1)
QpUCWThRwaeills|bLierévaumuld

6T 6% TLILIMmemeu@ wmnfleur B 0l @) &

& 6L QI 1D & 6§99 LD & () 619l 60 & LI QY LI Tl W LD

6116V 8y LD 8 60)600T L LD LI 6V LI L LI T LILGI L)

L &I LIMemeu W oL & eufl L] L 1g.60TLD

6T60T Ml M U LIV 6 LD 8

It is impossible for the enemies to claim in the fort walls of the Adhiyaman fort. Ghee and

oil were paved on the fort walls and which gives difficulties for the soldiers to claim in the fort
walls. There are mechanic birds which catch the soldiers. In the same time throwing stones, bow
and arrows and moving weapons are fixed in the fort walls. So the soldiers could not easily claim
in the fort walls. Boxes of arrows are also kept in the top of the fort walls.

The traditional Chronicles “KonguDesa Rajakkal” mentions about the city of Thagadur in
which market streets and commodities are kept in the city. In the same time the merchant streets
are also praised by the poet. On the basis of the above infomation Pulavers. Raju said that the
present Dharmapuri was the ancient Thagadur’

SANGAM AGE

Sangam age was the early historic period in Tamil history. There was no writing system in
pre Sangam age. Only graffiti marks were in practice. In Harappa civilization graftiti symbols were
used. This graffiti system was used by pre Sangam period. Pre Sangam age was called as Iron Age
culture by the historians.

There were no written documents in the Sangam period. So historians fixed the date of the
Sangam age on the basis of Sangam literature. In same time chronology was also fixed with the
help of literature data. Sangam literature was copied from the palm leafs. When coping the
literature new ideas were introduced by the copier. Hence literature mixed with many fictions. In
this situation differ opinions between scholars are persisting. After the ancient texts were copied
many texts were destroyed. Soone must be careful in using literature data. Some historians were
very happy with phrase
“8560 G5 MedT N LD 600T & MEOTM T8 & M6V & & (LN 60T CSH MeTleLN & &H@&1q.”  which purely

imagination. In dating Sangam period differences of opinions are existing till date. Few historians
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fixed the age of the Sangam period between 1000 B.C to 300 B.C. Another one date was also
introduced by the scholars i.e. between 300 B.C. to 300 A.D. On the basic of anthropological and
archaeological views this opinion is accepted by the scholars.

URBAN CENTERS OF SANGAM AGE

Sangam literature is a collection of songs and it praise the kings like Chers, Cholas,
Pandiyas and other small chieftains in Tamil Nadu. Each kingdom had its own kingdom and capital
city. Some of the kings called their name with the name of the city. Korkaikoman (king of Korkai),
GunapulamKoman (king of Eastern region) and Kadalvaluthi, Koliyuran, Kavirinadan,
Ponnainadan and Thanrikon are few examples. Tamil country had their own urban centers. !
Sangam literature mentions seven chieftains and their capitals. Thagadur is one of the important
city among them. It is difficult to locate Sangam period Thagadur.

The archaeological evidences belong to early medieval period. Hence some historian had
their own doubt about the location of the Thagadur. To locate the exact place of Thagadur is the
main theme of this article.!!

EXCAVATION IN DHARMAPURI REGION

The literature and archaeology data are main sources to identify the location of the
Thagadur. Literary data gives the location and natural boundaries of the city. Archaeological data
give the picture of the people life. In the same time archaeological data conform the location of
the city. Natural boundaries were mentioned in Sangam literature included with this. To locate the
city of Thagdur many archeological explorations conducted by some archaeologists. In the
exploration many data were collected from Mayiladumpari, Adhiyamankottai, Guddur and Modur.
Excavation at Mayiladumpari yield archaeological data for conforming the human life before 5000
years. But no data available for Sangam period. This place is surrounded by the hills.!'? Excavation
in Guntturield artifacts which belong to Neolithic and Iron age periods. Sangam period antiquities
were not collected. This site is also located between the hills.!* Adhiyamankottai situated near
Dharmapuri. This place may be the ancient Thagadue. So excavation was conducted by the
Archaeological Department. Antiquities collected in this site is discussed in the third chapter.
Sangam period antiquities were not collected in this site also. So this site is not the ancient Sangam
period place.!*

Modur a small village situated in the Western direction of Dharmapuri. Here also one
excavation was conducted. Excavation details were discussed in the previous chapter. Modur was
surrounded by the hills on three sides. The settlement area is about 40 acres. The hills are looks
like a security walls around the place. It is mentioned in the Sangam literature.'> Athiyaman were
mentioned as the chiefs of the Kuthirai hills. One of these hills might have been the Kuthirai hill.
The people discarded this place for unknown reason. Hence the name Kuthiraimalai is forgotten.
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Modur was a ancient city. Neolithic people were settled in this place before 2000 B.C. In
the excavation many verities of antiquities were collected.'® Neolithic and Megalithic period
potsherds were unearthed. Potsherds like black and red wear, red wear, black wear and russet coted
wear were collected.

In addition to this brown slipped wear were also collected. They were collected in the
surface as well as in the excavation. Large quantity of these wear were noticed in this site alone.
No wear except Sangam period was collected in this site. Sangam period antiquities like terracotta
earlobe, counch bangles, glass bangles and terracotta figurines were unearthed in this site. The
ancient name of this area is called as Mandu. Mandu means ancient settlement area. Today also
the local people called this area as Mandu. It is a ancient mound. The height of the mound is two
meters. The excavation reveals that there was an urban center in the Sangam period.

In Sangam period many monuments like cairn circle, cist, dolmen and urn were erected in
the memory of heroes who died in the battle. At Modur many megalithic burials were located.
Among them two were excavated by the archaeologists. Many carnelian beads, iron objects, black
wear, black and red wear pots and sarcophagus were unearthed in these burials. These antiquities
are dated to the Sangam period. Two hero stones of Pallava period were also identified in this
village. Two Sanniyasi stones are also standing this the entrance of the village. Every year rituals
were performed to this stones for the health of the cattle. In those days’ cattle is the main wealth
of Sangam period. So these stones are erected in this village.'”

Two inscriptions were copied from this village. The first inscription was vatteluthu script.'®

It mentions about the construction of a tank near this village and it is now also in use. The date of
the inscription is 8-9" century A.D. It is located in the Northern side of the Modur village.

Second inscription was engraved on the boulder which is near the village. It was engraved
during the Chola king Rajaraja III. It mentions Nigarilichola mandalam, Thagadur naduand Modur.
Modur was donated as Dhavadana village to Singaperumal temple at Modur.'® This inscription
mentions this village as Moodur i.e. ancient city. It must be the correction form of the ancient
Moodur. So one can conclude that Modur was the corrupt from of Moodur.

Modur excavation conform that there was a continuous settlement from Neolithic to
Sangam period. From post Sangam period onwards it lost its importance. During the medieval
period Nulambas captured Modur. After some time Thagadur might have been relocated to present
Dharmapuri. There is no Sangam period antiquities and temples in present Dharmapuri. So with
the help of above evidences Modur was the ancient Thagadur.

Prof. P.Shanmugam had studied the excavated Sangam age urban centers in Tamil nadu.
He discussed about the location and area of the settlement in those days. Boundaries of the ancient
site are also included in this discussion. Most of the settlements have the space between 40 to 50
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acres. They had natural boundaries. For Kodumanal is also a Sangam period city. In this place
there are two settlement areas. City and burial place were excavated. The settlement is is about 50
acres. This is one of the impotent trade cities in Tamil nadu. Here also there were no early medieval
period settlements. Like this Modur is also one of the important cities in Sangam period.

A continuous settlement was found in Modur from Neolithic to Sangam period. After
Sangam period there was no activation up to seventh century A.D. Nulambas controlled this
region. On that time Nuambas might have been shifted the Thagadur to modern Dharmapiri. After
shifting the capital to Dharmapuri they constructed new temples in Nulamba style. Before this
there was no temple in Dharmapuri.?

Adhiyamans, during the Chola period ruled Dharmapuri upto Thirumali in Tiruvannamali
district. Their inscriptions were also found Laddigam which is in Chittur in Andhra Pradesh. It
shows that they ruled up to Andhra Pradesh. Two inscriptions were copied in Thirumali.
Adhiyaman ruler renovated the Jain sculpture and reconstructed the Jain temple in Thirumali is
mentioned in that inscription. Tamil inscription from the same place mentions Elini as the clan of
the Vanciyar. (Chera)?!

Sanskrit songs eulogized Adhiyaman as warrer of victories battle with Magadhas and
Kadavas. It mentions about South Thagadur. (Q&60T&H8B) South Thagadur is mentioned in
that inscription.So there must have been North Thagadur. (UL &&®[J) Since Modur is in the
northern direction of present Dharmapuri and it might have been the ancient Thagdur.?

Medival period Adhiyamans rule extened up to Tiruchangodu. One important message was
found in the song and the song was given below.

“G& 60T B) 8 60T B) (15 @ [H () LO IT6L Q) & 63T S5 85 60) L
e yeoTel (h & & Lp &) Wi medT G 16 76 (16 (6h

GG IT([H CLIT6L & F 6016V60) W 6L L B) & 55 61T6 Ml
861G & ITLG) 6L L 19.60T TEOTE 6V

Adhiyaman, the Chera descendent who was in comparison with Thirumali. It also
mentioned he was the ruler of the South Thagadur. (0&60T& & B1) According to this song there
was a city which was named as Then Thagadur. During Sangam period Thagdur was created which
is attested by Sangam literature. In course of time another Thagadur was also created. Modur was
the city of Sangam age. In medieval period present Dharmapuri was created as second Thagadur.
During the Vijayanar period it was again changed a Dharmapuri.?

CONCULTION:

Before the Modur exaction period many historians and Tamil scholars identified that
modern Dharmapuri was the Sangam period Thagadur. But after the excavation was conducted in
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Modur archaeologist and scholars opine that Modur was the Thagadur of Sangam period, up to the
end of the eighth century. After that the Modern capital was continued as Thagdur up to the
thirteenth century. But there were no archaeological evidences in Dharmapuri.
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Abstract

Women from past period to present period have been identified with multiple
responsibilities in India’s social system. Truly, all types of progress, development,
improvement and moral characters of them are fostered by the their special endeavour in
society, they dedicate most of their life time on children, family and husband development
irrespective of any guilty and bias feelings because, they born to serve and save family
system of entire society therefore entire society and family system is properly directed and
conducted by their marvellous, thoughtful and trustworthy family development activities.
Purity, spirituality, truthfulness and virginity are protected and thought to their children
and family members with an aim to develop family system for make wholesome

developments.

Due to the presence of female in every family is meant and understood as a family
system because family is run and developed by them with a dedicated responsibility
without namesake responsibility .They are being centre of family and children’s future
developments in an immaculate and systematic ways with an interest to protect their life
in a much disciplined ways. Their presence in the society was understood many valuable
and responsible creatures are made by the god. They are equalised and being parallel to
the god exisistences thereby they must be respected and worshiped by all male peoples in
all family system. Their role and presence are respected and welcomed by their children
and family members for multiple and increase their family growth in all the aspects of
future concern. Than male psychology, their psychology plays more vital role in terms of
nurturing and fostering of children life, old aged people’s life and family needs thereby
they are felt and understood by all male that women are equal to god and more than god
.From Initial to end of their life have been working and toiling lot comparing to male
people because male people’s strength will end their role up to forty five and fifty, even
after that their responsibility is supported and backed by the female people. Men’s work
and age to work is calculated up to forty after that their role and family system is

maintained and properly directed by women ,in this ways their conscious and moral role
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is needed and wanted to the whole family system for conduct and run family member’s life
in a systematic and ethical ways .Beyond this no happy and merry to any one of family
members ,altogether their positive role toward developing entire family member’s life with
a cemented and strong interests are considered as a positive and welfare making

psychology of the women’s characters.

Keywords: Role, Women Participation, Social system, Civics structure, male Role, Political

awareness, Nation Development
Bearing Family’s responsibility

After marriage of male and female in this civic society male’s role remains up to certain
age is meant logically up to 45, after this age he is addicted to alcohol, become inability,
disinterested to work, roaming irresponsibly, to rectify these mistakes female will struggle
lot once it seems to be impossible she will load all family issues and responsibility on her
shoulder toward protecting family dignity and respects. From lower work to upper work
and from small work to hard work is done by the female members without stop and
leisure with an interest to save and nurture their children’s life as well as family’s
virtuosity. This is not a phenomena is written in this paper merely and blindly it was
written by author actually and really be seen directly all these habits of married male
people in his villages herby female people are tortured ,met ugly situation and living
uneasily since male people’s role became absent .If there were whatever role from the
female sections toward protect family system it would not be considered consummated
and satisfactorily because male’s cooperation and role is essential and necessary one
which strengthens family situation and also protecting entire dignity of family members.
Always family respects, virginity and responsibility is preserved and protected by the male
people once it become absent it is undertaken by the female people with an aim to
strengthen and sustain the family member’s futures. In this circumstances children are
suffering lot in the situation of family do not have male people and also expecting male’s
support and affectionate speech for their social protection and developments ,for this
purpose female will advise to male people to give up all their vicious and bad habits ,once
their request and advice is not understood by them family will fall in the pool of endless
sorrow .Female will cry and found with sadness once their children are hopeless without
supports of the male people in the civil society, for house maintenance and give
responsibility to the children mothers role is enough but to carry out all types of

masculine works male’s role is indispensible therefore god gave both male and female
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creature for carry out all types of this social and civil works ,in this regard male suppose
to work hard with female people for accomplish family works for protect and make

prosperous family member’s futures needs and security.
Women’s role is essential

Since this study has been embraced by so many stories and validated evidences of the
male people ‘s absence in the family system female people are suffering lot ,toward this
matter women are working lot and toiling sincerely for the children progress, family
developments ,old aged people security ,look after husband and relatives relationships
.This marvellous duty of them is appreciated ,lauded ,trumpeted and praised by the so
many social and political scientist from western culture to Indian cultures. Family would
be found incomplete and unpleased unless it has female presences ,in this contemporary
world and period it is evidenced and revealed a woman would be able to achieve lot and
run family without male’s presence ,such capabilities and calibre they got due to their
credible and enviable education qualifications and astute .This trend and phrase is
evolved in the middle of so many people hearts due to male people addiction to lot of
immoral habits and which was attempted to rectify by the female people across the global
civil societies once it seems to be impossible they attempted to strengthen their personal
calibre and capacity to strengthen family system and developments without leaning on
male people support. Simply adamant and incompatible and indiscipline behaviours of
the male people have been encouraged and motivated the female people to look after all
types of civics works adventurously and actively so female role is going vertically while

male role is going downward it is called as ascending and descending growth pattern.
Inculcating Political Awareness

In every family of Indian social system women were empowered by government special
law, which has encouraged and motivated them to do all types of family and agricultural
works. Their role in the present social system have been found lot and vast toward
strengthening civic culture and social value, in this way their role in family developing,
educating children, protecting family value, dignity and inculcating political education
and political awareness have been contributed mammoth to be India’s political
development. In recent or contemporary Indian politics there are plenty of political
awareness are increased lot due to women’s systematic role in the family developments,
their role regarding to casting vote, choosing right candidate, choosing good government,

political party and establishing good society have been applauded by so many social
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scientist and honoured by many rulers. In their social life they have been doing multiple
munificent and mammoth social service and political service, than male people this
women will be used to take care on whole family system thereby social development, civic
integrity, knowledge development, education improvement, social awareness and
increasing and inculcating political knowledge to their family members as to select good

government have been as a routine job of them.

They do structured job for make good political system and Social System

SN | Women Role Types Gesture Remarks
1 Running Family Positive Socialism
Customary Activities and
nationalism
2 Caring Children Positive Socialism
Customary Activities and
nationalism
3 Teaching Social
and Political Positive Socialism
issues to their Customary Activities and
Children nationalism
Socialism
4 Imbibing Customary Positive and
Morality and Ethics Activities nationalism
5 Producing Positive Socialism
Responsible Citizen | Customary Activities and
nationalism

This table is illustrating about their responsible and customary role in the present
conflictive social system of India, have been shining without fear and fearing to any host
country’s military threatening and attack due to an efficient women role in India’s social
and political fields thereby still India has been as one of the biggest democratic country as
well as unshakable military power in the South Asian Continent.

Ethical society is created

From ancient period to prsent period womens are playing significant role in running family,educating
childdern,imbibing morla stories to family membsr and reraing childern in a well structured and discplined
ways ,it is fetcing proud and famous to their family from oppistie and negibour’s family.This way is taking
frawrd their family toward achiveing sucess and victory in their life duration and also makes shines their
family from other familie’s developments ,through this a village is developing ,a country is developing and

good ad ministration is running therby mothers are daily telling good stories to their childern ,controilng them
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not to wander uncessarily and go witth unknown persons in external fields becasue chidlern’s behaviours and
attiudes should be straightfowradr ,genuine and honesty for which they used to say that childern shoiuld
family with good perosns and learn good stories for create an admirabble family system therein family mebers
are able to travel and live with happiest mood and temperance. India’s and civil society’s good development
and administration would be causes and production of the every house’s woman role toward nurturing and
developing their children in a useful ways therefore, women’s role in India’s civil society development is
marvellous and significant one their welfare and development must be cared and protected by the state and

central government’s best and good polices.
Conclusion

Temple will not be as a temple unless it has priest and idol like this family will not be as a
family unless it has responsible male and female people ,in this regard they have to work
hard together and found coeternally and coexistence in terms to saving and nurturing
family system. Entire society is generated and made by two people’s presence their role
must be existing ever since without gap and stop for the descendant progress and
successor developments, by their mistakes innocent children and their defendant should
not be harmed and spoiled so women role is priceless in the family system with that male
people have to match and attach with them for make an amenable and accountable family
system ,female would like to control means’ characters and psychology with aim to make
positive things and characters in all family system that must be understood by them and

begin to be cordial and mutual with them without any misunderstanding and gossip .
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2 e Lgm& eumy @S - @i uiey

(LPEOGTGUT LI HDLIFHUGTEH)
o s ICLom@ flwig
UTTHDISSITOD

Lof &.a9.89. adgFmevm @
waefli FHeveyri]

2 Poenevl G _eowL_- 642128

2410 FF(HSSHLD

@QpFwls usFflens 2wFev 1948 &@ @wpery  HFe)D GDHS HeTalevmeT
@sLpsepd LSS levs@pd  Gaveflaunhg OF ey Biser. HUICLTEmSW @ Lpedley
Qavaflloups LS HDSSHEHLL, UTT LTS QSLpFE@pD QL@ BHIL LGS SHefev
wC R  FF_ L (3 OUTHILDESHHSSGS -~ FeOL_555  anly WSHTSH Q) (BHEHS-
Qarmev 2 ReneliGuL e Gumerm  Am@omols UGS BEG Oeuefleunhs
RCr Qs o (Bweey Ligm& w HGw. @ealsp 1948- 1949 4Fw Qoew®
gyarRser Lol HGL Geeflaupbss. erme , 2 BLoewev LiTmi& erern O\Lw®sSCHHL
Qs @sifler s LgmSeowls CUAGDI UBSLTEH Q)BHS HTTHTSDGT TV
QueawGL.  yawpsaflev Quuailsp s OFiwlinl Hedl L g). @) oevs(h)
gerhFer  Oeafleuns eutg  @Q)FpFellBES @0 QB oL (RILb
T(H555H0F TR HYFOFUIFFGT @&sHTev S 1_SCHT(H eTeuTm &HSHILICLITSHNS?
S LGB 1L eTUpLS YITHH@HSG. (LpHhwS QS eTeueuTny LpHCLTHGHF
Frgemearser woseflen_Guw allensliLsn@ Q)6 allSLp STITMILOTS QBESH TeTLIS
G@MSS Ssavsamar Qe Yuiaysh sU_(heoguiey LRGhs Osmerer aflipLbL%erCmeir.
o2 Bwewev  Fny  HomowTs  QBBSTVILD  QeueiB1pSGS  SLOPBTL 19T LGV
LGS FaNd(phHID S (HeDTHGBHLD, FAniFenssH@pD, FHallenss@nld  Lev  Guiflw
TGS Y@HLD&HGT TLPP W eTaTaTd. 2 (HLoenevenils HeeVawLouill Lomsd O\ mest(h)
Qawevi’ 1 o Renev LiTm% @Qsp  OFereneruiey HFFL_LiLL’ (B HewaThsiL
LGB s@ps@G  OFeang. TGl L $Fe0  eTUpLS YSTHFEHSSG (LPHEOSIL
OFLGFerns QBESTVILD YPev GFTevevLILL L QFUISFET YewerhHb  (Q)eTmy
auemguile)b  Fepdh YTFwWev SHarHFev CuFLLL (B  augdhmigw  QFIGFHerTsGeu
@ pSFeTmer eTeTLISHSTET QeualBLfleT FmLbFOTGLD. QeueiBevLp 9 uieydd Kl
FHAUTS  T(H5SIFH0CFmenard SHrevmig uigid Qealsifler eripsCsm L _(LpLd, eTevoremT
GeumLL_(LpLbSHTET GTGTDTEV LOGNHUITHTS.

Soayd Qampser: 2 Boewev LiTm&), aumy @QsLp, LpHEUTSHGEF HSmeT
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(LpeITEIanT

SUOpBTL 19 DG Qumens  CFis@d LGHFefev Q& mmIG
BT 19 D& R SANIOLIBELD 2 60T (h) 6TTDTCV i LOWHWTHTS. GSOILILTS GHer
Qariig BTH OCUBEISDSTVL  (LpHev YuHCeowd i Fé FTeud eUedT 6(H
et OBy 1w euTeVTHeIDS HeTarssGs GFmamrherer LGHWMGLd. @QbGwm 1947
gsav_ 15 & elhsmev YL psller 1948  ompmib 1949 erew (@) uevur(h
YITRSHGT  SUOUPBTL 1960 LIV LT FSTLOTNT  HBEHFISFATTV QR(F  HTHSHHS
TpU@PSDw ‘o Bewev LiTmF’  ereweid uTT  @QSeOLPLI  LIDHSSTET OF;
sL_Rpevguilev  HmentliCLmEHCmmLb.

2 (HLDENGY 6TaN. 4. TTRISBTHET eTeiLIaITTew 6T(LpHS BTG S5
Qavaflud_LiGuDY @y aurgr @SLpSTer o (hoemew Ligm%. Oang -1, Gew®k -18,
erorm  Oevefllaung Yssmew s 1 SHCVCW  (1LPHV  LISSHSHV  YRIFVSSHGILD
UDUMALAI BEERANGI ereoigy @ b Qupmyererdy. QFHHTV < TFIGV
QUITBSHLILITL_HEHeWaT  HHSSIL LIL_ESerTHEGa afard@d alewsuiesy Sy (Beir
UL _mger e1eyith CHelFFRSFTRIFET LSV LGSH5HCvCw YGumensw jctenmi
QTFWE BHLpMeU  FeTewTTy WASL UFey OFuigeTers. @Q)Tew(R)  yewT(RSH6T
Qevefloups Qbs QoL BEs 05.02.1949 Gaug 1, Geor® -18 erettn @i Q)SHevLp
oL (HLb eTeT  Yuieydh S (DTS 6T(h5S%H0FTRNHTCaTET. Q)& HFHTeV
SLL_SF pp Yewrmailng olns i Berens. Gogyid @)hs QL Semeuliling
Guev ‘ereveumpd  @eTLplhSE  CalewHID eTadip  (PLpGSSBS  GHTes()
OleuefleuhgieTend.

oL SSTLomeT (3)HLp

@ps Qo0& SUOPETL 19 6T Lev LGHFNBAESID LpSPWILDTET LicV
Y @BLOSNL_LA(BHHID — FeLpSHLD  FTGHHID — YTFWL  FAIREID  FL_(HOTHET
uhgeTeTeT. L% (PSFHWLDTSHE SHSLILBUS — UTCMBST LTTSSTFGT LoHMILD
shems Guiflwury  YHCwTrSH s _(Heogsepd @QFev @ 1b  CLInHMETeTSHISTET.
6TGUGUIT  (QBLPH@HLD  6TL_(h) LIS HBEISHEGT 2 GTeTL_SFH W @sLpserTs  Geusf
ULBIGTTRT. QSFHIW  LITL_FSTLOTNT H(hhGIHFmard STaFHw @i @)Hp 1949
b yery CevGuw 2 PeevuddBhgl Oeuefl ubHHSHDH eTeTLISH 2 (HLOEMEV
UITDOYIL @O LPSHUWILDTET @ LFey 4GLd. 1948 wpmid 1949 b 9y ; ey HGL
esrery e1éHmIemis@earTCer  Qbs Qs S QFiwlinl el L g  eTHeTTev
HWL_ QFuw’ GTGOTLIGH M TGOT O\Berfleumeer FITGOT DT T BIFHGIT

Fev_ssL10upaleveney.  Yyermer @Qbs5 b @QsLflev  Geuelaupgierer GFuIS%Car
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Gumgyb e1erTeL Qeway Fewi_ QFUIILILIL 19 (FEHFGUTLD  GTGTLIGNS LDGM(LPSHLOTS
2GR G| F TS

wpsadlev 05.02.1949 Oang -1 ek -18 Qs @Q)sufler LpsLiiev
dsFwnFwmer  wpempuilev CH0FRSEFrSms Geualluil Rerearary. @IBBMeVSHEGHLI

etarg  e1HSeOW G  Blevalug), wssefler  Osmflevser  eTEUGUTM)
UT@SSLILIL 19 (Bhss CrIewwns QBhSauISHeT , eTeueumn  UTHSHSLILIL L 6o
eTedTLIGY GLITGTD BeVV SFHaUVH@HL_6T GloueeuhdeiTend

L AT LS
LGudo A Boksgaaar 1
| Nebsiasende :'...sr... el aBypame (52TINU) et |y [ s

- A APOUAl dan -

QE T RS WO ERTYERN

ar s

D pFasirom PG aafiwa?

Sadpit b eiank pd deipt |
R e et |
ey s T e

SevgliL_ plyows GPSS PpanTiie)

@QuerL_meugy LGHSFV BLoLICareT 2 ciTene Bl S FLOLIT GG
SeULILIV Bl wSHHEHL_w Go&sll e1liLg. QBhES., Th0SEs GUIT(HeTHM™aTL
LWSTLUBSBTH, HUTH@hdHSG 6Thd Haralev wHwumens Fewl_Sas)., LSDHensser
QYAUTHEGT GTRITM| LSBT 6T Fov LIS FeOFHFET BeOTHBHTCV [HLY GOHEHEHGT
peTeih@Gdh Oama®) OFIm YeuFseer Ty 2 FF L FSHILOTS  LOTHD
(g wib  eTeTmiLd, @evenevOwallsy  DUTFHERSG UTUILIL] HEOL_SHFTOD — Fnl_
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Q& (pgub ereruemS  FsL_Revg dlflarseud Oselamsen elardGHFng).

Goayio:. 0% LSSSPV ‘FpsTw QUNGILLGFET FBSDSILILTFLILITISOTT?  GIGTD
soeuliiev  O.gTw&H(ayewrer ereTLi  eTpPw  HL_(hewguiey SHCLITS I
@GLpawepeTGL Fenflgg s (RenT erpDuigh Cumey QBhBEs%. (S5 _Hewgulev
s auflFewear il oTps OFTHODTL_FHemar  eT(HSGSHIFOEHTeToUH — 6TTOD
0z lwaileveme.

@8 N yeprA0mhgs @S Qubp FTD  @GETDILD

QUL _BTL (B Q\FTeTemAT  GUITLILDLY SEHLD wpsevmafsafl_LO(BhEHID,  FeLpHdHeans
uTpU@PSS  dUSHBHGGL  euSGsls  L9SHupd,  Cumed  LsFuyb  GlHmesT
FWpVUTHFeNeT G 55590BhG — @emid aHBeev L _welevenev” TG
@ssL_Hevg CsTL_mGHRarms. Q)& QLICLITSW FLpBlenevs OLIMTThhEHIaISTHa LD
2 erong).  GLogitd,  LIGhFSBITeV  LTHSSHLILIL R euspuynnid Hals@LoCLmgy,
FL_ayefler  GLIwTmev BL_SSLLIGLLD  GUTNCFSBIS@HGGHLD, 2 HFCUMRISHEHHEGLD
Quasser Legemsd — allgwid  QFwield, — eTeleuaTey  LoPuferd”  eTedmLD
@ L_bGLHmIcTaTs). O. prLo& (Hawuewrafer eauflaemer g Gu LS THEOCFTeTer
aflewLp%) TG meir.

‘2 VHSPGV Lol wWiTaU(hLD LoGvTenTTend, QLimerarTens, GLictrenTens, @)Lb
peTpu L BEE o amery LSS T SLaywer  UieGer  Guoml gib
DYWL_GUTGT. YW&HWTV OLIMHsHer,  GomFauldb YL _USDEH  Y6eWTL_GUGHET
Perptd  LyewF  GFuiw  Couetr@d  eredimy - 2engmhdh@ 2 LGHFD  GFuiwLd
L 1@uGser,  wepallev  GlLieHTHEHL 6T IGHVHGT yifhg  OFmesrLb,
Qurgodaser LeTdens  afessr  aflgwidb  QOFugd, Y @wmkser  LfhgIb
UBPDTIHET.  OLITHILDSSHGT @agsmer  HL_ayafleht oM  HMUSTTLD  GTGIMILD
Frevlg saflev alphdl eueTRIGRGTDTTISHGT. Qb Blevew wTm Geuedr _miom? eI6Tm
Gaerall GCsl Sprg. @& sH0CUTEH  pLliuems peTGL FHenliggishammplig GCLme
2 GTOTG.  LITL_FTeWeVEHeT aTpLI(hSS Lewl 2 g6l OQFuiw wmliaiser Csmailenevl
LHILILG@GLD  LewS@GLD, FL_6YefledT QUTHTS; WBLI LIGRTTEHLOGSHGYLD STTGTLOTS
OFevey OFUIRGTDGTT 6TeiM FLpFHSenDHF FTHHGTDTH. 0% pSFwLnTs ()b
@Qsller  epeTpTag USSSF,  pLIGer LIDBES Do alpm  eTetimy  GOILILF
QFuiDevw HL 1 1b Cum’ ® u@ed Rerarerd. BLISET BTWHD LphEs Herdensd
QLICUITEISIW — BFTLOGTDS — SOVAUTTSHE QbS5  CHTLPT  6TLD. 6T6W. FH6TSHTTE 6T
semevenLouiley GumeterTdd Cum(®), TabLOTWT IOV WLDGTGTSHF6V  LOTEHGV
gL LoGwNSG Oamesr_m_ L’ 1 & @&V pLISeleT eupeTm, eUHEDL 1
Qs metensser LupPuyb  GFTHOUTfeumplerTiser ereimib @)L b GuUDHMICTETS).
@%ev @liuns  pmb 2my Crrss Geuewmiquis @Q)hs LSSDSF FTGHS BHT
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FooLs Semevaud , pLIGET LIphs Derd  OQFTeRTL_m(BHUSILD, @ BSTFOLIS
sevaueT , LSS Flensser Gaxmpd erermy 1949 b oyevrig CavGus yempsaierard)
Wseyb LI & SHFLOMesTSHTELD.

@G LGFHF6V Loewfl] LOBBET eTeTLIT TP  LOBEPAF@HLD  LDSH@HLD  GTGTD
Failend /LD @b OQupmieters. @Fev  wHSAsefler euTpSENS  (LpEDMILLD
eujsafler euFGsepd, UL 19 wedL LILIBGFTNS. LMo L&&efledr  blewevi Lb
0550sefleurs U B LuFey CFUILHGTTTT LOGWS LD(HSHET.

2 6v& BL_LICLT® 2 ctresrmealgHLD

“2 eurenITalT S 61D HemeVLILIV @ Pl FEOBWL_ G Fnlg Ui G(h
BOFFHF®aUS FUBS R0 2@FWTL_6 Qi b QuUDETaTs. R0 AUGHD  HeT
FL_FESMIisehs@& CSMiL yev e1pss Gaeralevws GaL i meyb “Gu, G’ ereimy
LBev QFTGUGLDLIG. dal DU LSHF) FAUTSEILD QVVTHaUT 6TeTm BleFLISSIS% ST
s Fssmgeng OeueflCw OFresi(® BB DIF. bPLocTpsews ol B OeualCGuw b
YuflL_1b HetT 2a1BwiGems usHGHev CHL L eyl 6T , L _FSHAFH FHm 2055 &Ted6v
“CGu, Gu’eter @uein® aew  ANFEpTH.  wsGev  ea@uib  CHLB
Aun@s@Cung 2erd@gy “Gu, Cu’ e msliLegys@ Gu, Gu, eremy GFTevel
SwuLiumissmwe  QFermel Lmd. @QBsL1 LpGry) SHCLMTE Fi_ (Q)eTevmus
@)evarepisHef_Lb LITGIGVTS 2 GG garmev  @QUULOUoTS@  (LpeiTeTd
QSHMFHW  BEOFFFHF®A  FDD  @QEhSGLD  eTeTLINS  QbHL_RenT OeueflliL®S5S
2 _GITGT.

@065 @aflev ‘B @LILDD’ eTeTe)id HeeVLILNey &).eTew. 6TLh. @mLiL
eTeTURIT  eTpPweTar HLU_(RewTuiey , FTSTIEWT UTOIGIL D 26T BT (RLILDM
TRISLILT? T CHL LMy ‘BB dass FS5DNGETUI QFIYFET 9SHGTULD
FPNA_L_ & FHLDLGHOFTeVemeVUIeV LiGEe&| 261 QULDLIGSHTT LOTRFET b/
Cowiphgieiil’ L &I 6T6im  FmMIQUTET HUUGTUSTT ouashsd Osilub. 95
QeugnenL_uwi GHODLOVMG.  9euamshGsh Feval ymley SHTCUGTIY WK WITHEL W
s, SUOLTTL § FeaevsdCsmms  Geuetr(hb. Sereflsgnm S Hevad Ligel
Gauatwr®ib eretrm  OFmerensd  eeubeun(y SIS LOTHeID 2 Fhs Geuer(hLb.
1949 gyb yeor(h Oevafl eupgerar ef urr @SLOCVCW Qe UTFEHEISET
@QoLiLg SIS 1L 72 YawBH@pSGL Leterg s OsHwns sLOpismer
eTeRTewlGenaHuley  YDFLOTE  QUBGUTIHET 6Teim) (LpedTaarGLy Wb  FnpluyeTens)

Cumev 2 6iTengy.
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‘wevpps wrefyy  FpPw THSL° eTepd SV  pTes @I
LOGRTGUTATG GTeTLIGUT TS HL_Hewguiley LoBLD 16T GETMI (F)6VeM6V. FHHUI(LPLD

SILopGLD 2 GRTEMLOWITET LOFLD GTTMTH. 25500 SHTHG 2 amenloenwd SHalry
2 wihs wah Geoup eetmy 26w m? erein Gsered eruplilweueny LFHHF 6T
STrewronsGey  OFmermei L ey eretim 6T LoewdOEThHBef oL  QeuallliLiBSHS
o ararmg. Gogyb pLd BT 1960 200 YeTHFETTS BB LOSBISHGHLD, TFHEHLD
QoHEE®S DD THHMNSCHTD.  Blevass  wTHPISHCwCw  Cumrg  Gumy
BL_b&& eTen QSDG WIT ;GOpaured? wHurHuwim? LGImSSIm? eneuSsiHart?
FWBEATS HTFWOUTHFOTT?  (QGUDMTEV  [BALD DL _h% LIWIGT 6T6eT? [BLD
9fleyb  Yyewenioujlb  THSHGLI  LIWGTLURSDS: Osmeaw®  (@Q)BSFHCpmib?  eTeiT
Y nFHSdSU D YLCLTCs OaefliL®SS) QBSPDTI. QbS YPBISLD (@)eTenmiLs
GBLoVIGSG LOSLIGUTHSSLOMLL 2 6iTeng) eTeTewet WL NDGS G6TaTTHEHILIS).

2ABRSS SL_HOIWTSH  YhGLD QG 6I6TD SV 2 (HLOGWeV 6TeN.
JFTEH  GIGTLIGT @—r@@u_l SL_(HedT G LD. @g’gm@)ﬁu_ﬂe‘o DIBIG  GTGIM)
9O LofGsmenaiib @ mi& eTeTn SLOPBHTL oL _ujid 0% Ypbd Q@LILTL (HSHGHeTaTTSHS)
105 flw HBSHHISH®TLI LIS THEHIGTTTH. QUL o CrraSHGuw Liev %555 %H6ev
Qetryib  eretTmyd - QUIT(BSSLTES CHMeTDSHmIg 1 Fev  FBESI%HHemaer DL (HLD
uRing CsTarHeTCmesr. 72 YIRS @HHG (LpeTarCr QA sTenauls Lippluyb,

QBIG  BEVaYLD  LILPSHHRULPSFHBIFET, FL_L_BISH6T YHPwenay LpPluyd Gy
@moliypiomer 2 (HLoewevenwdF FIGhS TFTEH AVBSBHSS OGHs  Nwliip
GETATTH RIS
1. 9 O\oflg s madlev 9Cogmerr  pHuieL ST 2L v  Yupsdsl  CuThs
@aflS@mmer .

Qrg sralfliure ser LTuS®SLI CLITSHSS G&eNSSHnTs.

2. kG QomeTd elpevld 2.e&kLd  FHDMIDCLIME @QBIG HTF LDISHSWLD
FH(HBEIGEIGUULD FDHMIB DT FHGIT.

3. BG UGSSPa) UeT(HLD aUensuiley LML _SPI L _BiGeT 2 6Terel, (Q)EIEG

yomewtmisGer  QLIGBLDLIMEYILD LIGTeRLILITL _BKIGGTTE 2 GITeTeT.

4. 9@ FHB T _wiFev Gumis CFrgeer pL_SHBDIIFHET. ermev (3)mGs
Fh@Goever FTOwrsl uralss auflul B RS nriser.

5. 9B SeaIsE LONIDERTLD 2 6(R), YaTTV Qi@  NSaUsEG TeuwTLD

BFFWILD 2 cuor(h).
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6. 9@ e  Ouiialdveweuermmey  OFwpHens  wevpevwis  GLiuF

QFISDTIHET. YaTTeL @QBIG QUBET LSUTESHG LenF OFUISDITHET 6T60Tm)
GV Rererard.  SUOPBTL (B OESHET  GTHSEHW L _BLDLIGENFEHEHSS
WpSHwsHGaD C&THS:H UbBSeTeTer] oTeTLws Qbs Quevw® auflFer Gl ;ens
Osefleurs alardGHFHm.

7. s wpsHwions ywGs SmGISsE WLy 2@, Yarmew QmGs
ebumg  Qmfsg QuEBLSLiLy 2 a@r®k eTern UpewLowmer HLop  Glomifuder
wHliewL gHmiGGIGTTaT MGG UL LbTRlevgBauflelr  eressrent Geueflliim’ oL
L7 LS ST,

sHCuTewsW  Splg  uiey slfler QB metenioeni 2 VHDHSG
LIGODFTODIGRTIGYILD oD Thb  LOMIGE|  FLOGVE(HDH5HS wLperOeT(hLILIGU T
FATTHHSBTGT QUL _LOTHGVSBUT 2 GITGTGT .

F1® updwu pHCuUTEGL uTjanauisy @ Fnisans

Qo swL_F% S HTWTS Q@T FAS0 FMIFDD ST LOSITSTF 6T(LPFL,

prer el pEews  eTeilb  HeEwevLiLiev 25  FTHO U LD,

YTuGO\FTVH@HLD  YSH TGS  QUBESS TS LIGDDFTHMIGUS TS

QBEFng. F1H® gFD CFml L & CFmL QFTL_RFw FMFs alhenTenaTuiey

“SBAW  FmpBV eV LowSHGLD Fewder FHp Cprss @ewi ufev  LoerEL Lb

Qs  AWFHBTHLD dyevterd GLmey eupg Osmeriy (hhsmer e1emGsad * er6imy
QFVH DG

CTRIGEATS  FHGTLISBV  YPSSWIH FTH  GTedeLD FTHPT(LPLD,
SIGTLSFV YpSPws. aep ererm Qummernsmy Guspid erermerd. 61L1GLIMG) LD
Guimev Copalenwis sHmewmid OFerGper. $Hay epL LIl B QBHES.  BFLUISLD
Bovalwg. FevgssCser, HnpFewevr Gumev BlerGpetr, erGLIE)ID Fewgulev, FTH6V
etaib  @alwib B 19 Careir. % FepsHOloeTand FHFwmev FTH Oeupf) eredTmy
wmplw ey FNSHIC L F  eTedTmy BreT BN BRIGHSE  GTGHD
FpFemBevw (LPLY-SH DT

SHCUTSIL FTVFL L SH  @Q)hSsH5TmIguw F18 Oaun, YewrausGlsmeney
Gurmetpeaunmng HLICUTCs 2y SFaTid (QBHEHITOTS. DS 2 (HLOGO LITEIS
Gurmety  @)BLps@pd LGey OFUIH6Tens eTerenar alwuLiey YPSHFWIS.  BI6T
QUi SHHL_(HenTsHG T(HS5HS0sTaEnh i QsPCCw @Qdbsemar LTl FsTLomest
H(HSHIF@HLD  SUOIPBTL 1961, QpPwreler SHCLTENSW  FLpBleneveniiuLb 72
Y BT (RH@HSS LpedTGL O\ar ; a5 OB erfleuTs T(HSHBIDTSHS @
FHTGVSHEHGRTCRTTLY WITHSSHTeT 2 (PLoewey LiTm% G meirmiFeirmd).
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Qs LG UussSH  Lelwmy  ererLeuler ‘UL epHLIML

BLFSBTD”  etetip  Fewevlilev yLiGumensw ysp Qupp Gs.9.  FBSomibLITET
Quisefler Hewg o260F YWLEIGDeTS OBTL_FHOSWTEH TP 2 6GTarTL.
QTP HTeV S L _SHV  QBHw Hatalley G(h GUL_FLD LTI 2e1HIILDTSHL
Qubpm psev sl Guesr By eretrn GLBeLLSGHweud @)euC.

Q& Qs  FAmy Py afleTibLITS FHeWIGSGH@HLD  @L_tb GLimmyeTeTeyT.
Ry uTemar CFrhmis@® @ CFTm LSLD

@@ umewar CFmmmisd @b GFmmy usd ererug Gumev ()T
epsar Gaellabs Fbs Qswss G5 @@ FsCy 2gryemnd eepid, GrogyLb
TSHdFIW  LIgFFevansertey Qs @& Oeaefleipais s OLDBHSHSHTHLD
eT@TayLh.  [BLDLDTEY  WHSHS  (pL-Fng. ererGal, = @Q)Ssamsw  FiSHSSLD 106
Yo PsasmasGHH6r 2 HoeveuudedBrg  SLOPBTOL_miGd G eurGaupenLiL
Qumpmietens eTeTLIEl OGBS OLIhadedW e NHH M. OO EICE]
SL_(HeTSH@HLD, FHeNlenSH@HLD SHLOIPBAL 19 6T LV LUGHFNNBESILD cuhS/6TenS.
© STTEWILOTS  LIMLBIAFGULD,  SIHHSGY.,  OFmspul @,  24s5a10,  GFevib,
Frismpeveyrd, Camallevi 1y, L ayer Bev@f), OFeTenc, LiGIENa 6TGT eHGTShS/L
LG salluipbhgih aupgieeons. @ Foprle @rng Oaelabs amr @wHS
owerssg QL msafled ugGeaumy  @)pngieTens).  Glogyib 2 (HLocEVEn IS
SHEeUEOLOUIIL_LDTSHS O\ TevoTLY (BHBHTEY/LD (OLE @)sLp O\ FsiTemesTullevs medt
YEFFL_L1L” Reitens) eTedTLg OGBS elwiienLiuyb, LITillientiud eTHLIBSHIFTMS.

LICUTeSIW STV S L 5F60. dml_ LUSHAwGHGT 611pSSH SWHESGHD LGV
sHaucvsemar 1949 b  Yyewrig CauGuwr  Govaflui @ R GTLPSSILILTL_Feww
THUGSPWGTNG GTTDT) 9G] BOHLTHTG). FSSMHW @)HD SPSGI @I HYuia)d
SL_(DeT eT(pS UTILIGHDL_SHHSID  9FeT clpevid OGleuaflaubH/eTer SFHaIcvEH6T
266 % GLo 72 ya@m(hFHehSGL  LieTerhib.  (@)eTewpws  HTVSHL L_SHHDEGLD
<2/ VG &/ LD QLIT(BhSIUSTS Y OLohS/6TaTCH 2 (hLoe»euuiesT LSTmiR ufest

FpLILILDFLOTEGLD.
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Wommon welfer wlwwmes hne hers jnduced e O eormonsc. political, soecke!
Olassteomel. cxrgilovnene g Bt Fileod Sow har spvlcfieswrrdt of fowwt wommmes folls i rursl sl wrhas
mvms amd fow the covgvosoremn of then familsre  Womsrm welfmr branchre, Womnen seryior beamars.
L wiwhing woeaon, Mabale mmandam Work Ceomters and  prodsction wnite, Walrs
reltuabsissesom | Auomteon and D onpdoyoneed  egwpeortanitics,  Woenon paarDompstson s sl ensd
politial spduren, welf Mol Goongn o6 wvy the measarrs supporiing the women o achseve thev
fimmnciad. polinced and wocis! noads The sim of the atady is 10 beghlighn the opgertumtics offcred
ty Chomvarmenoss s Naos Govormmnorn Orpanisataons

1hr-vﬂhwd~wmndhuhhmuwnalnﬂndaum#dnwmm The
rroprves of e sumen larpely doponds upon the progress of womnen and the well bong of the
childron The DMK Govemment conducind  dctsilod  dincuasont foe  thr  suaccosaful
mplomentataon of e wellae programs for women coposorment The Woemen Welfare
Departmont of the Govormmont of Tamil Nado wae ostshlnhed = 1947 In 1958, the Panchayat
At wn antdacnd by the Govemmont of Tamil Nads'  The theee agercses, viz, tee Woesen's
Wellarr Departmemt. the Suae Socia! Welfmre Hoand and the Women's W elfare Weng of the

Depariment were steprincd imto s sangle and unified Departrment of Women's W elfare i 1961
Intreduction:

The Tamal Nadu Goversmont has aruculatod comprohenane policse for the TInpow crment
of women through a vanoty of matruments and approaches focuning on an caplicnt vivon of cqual
partnensbup of women in all walke of ife Tamul Nady spreads the pro-Anvan Dravidian Culture in
India dating back 10 6000 year  Girest women pocts and thinkens were in high reforence in Tamil
Incrature The status of women i Tamil Nadu evolved down coentunes with ups and downs and a
lot more remamm 1o be done 1 cnhancing the same The year 1917 was sgnificam for many
reasons.  The important onc 13 the formation of Women's India Associstion (WIA » o Ths
association was startod at Adyar, Madras on 8% May 1917 The presence and leadership of the M.
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puls g 10 Women to think in terms of political freedom®. They also
SOrY primary education for g

irls and Hindu Women's inheritance laws®
Women W elfare Schemes

) Women's Welfare Branches: There were many welfare branches in the State during the

""'H"'U“-“ rule in Tamil Nadu. The women were convened to get training in uscful crafts like
tailoring, may miking, embroidery, baskct making, leaf plates making, ctc., Each branch had twenty
10 thirty women members”.
Rs.7000).-

These branches started with low income. An approximate sum of
Wwas spent per branch per annum.

T ’ . . 5 >rtaken
Women's Service Homes: The second most important social welfare work was undertak

by the Department of Women's Welfare. Service Homes were run by the Department of Women’s

Welfarc.  The first Service Home for Destitute Women was started in 1948, at Tamb

separate section was run for the physically handicapped women’.
D.M.K. Administrations®.

aram, a

These homes functioned during

The Central Social Welfare Board looked after it through the State
Social Welfare Advisory Board, Madras.

In These Services Homes, destitute Women of the age

group of 18-35 years were taken in’. Each Service Home contained one tailoring unit, and a
Secondary Grade Teacher’s Training Course. The women were given coaching for the E.S.L.C:
fixamination or Technical Examinations in needle work, embroidery, dress making or mat-making
and $.S.1..C condensed course with the assistance of the State Social Welfare Board'®. Women,

who were interested in tailoring, were trained for Tamil Nadu Technical Examination.

In
Fambaram Service Home, there were two special wings functioning one for the handicapped

women and another wing established in 1973 for manufacturing readymade garments'!.

Hostel for Working Women: The lower middle income group women who worked for a
living away from their homes and parents found it hard to find accommodation. So the Government
to meet this problem decided to run hostels for working women. They also assisted the voluntary

institutions, which ran hostels through grants in aid scheme of the Board. A hostel was founded in

1967, in Egmore. Its sanctioned strength was twenty five and the annual expenditure amounted to

Rs.25,000/-"2, The Government also proposed to encourage and support voluntary institutions,

which run hostels for working women and proposed to give grants-in-aid for putting up their own
buildings.

Mahalir Mandram: This program was devised to organize women of rural areas together

in Mahalir Mandram, regardless of socio-economic barriers. For this purpose, 13,124 Mabhalir

Mandrams were started at the rate of one for each Panchayat. Mahalir Mandram discussed with the

)

{)
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are practices, houschold ans.
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and Crafl Instructressces

the local women taught 1o stitch simple garments'’ A

Welfare Board as voluntary institubions

cilin :
168 were made available for traming women in the rural extension

T encourages engage themaclves in some socio-cconomic programs like

with the Brants received from the State
N‘ﬁmr“m and 1o unden

awards of R, 1000,

Social Welfare Board  To encourage Mahalis
ake different types of economic activities for the welfare of women, cash

. 14
R2 600 - and Rx 400'- were made This scheme was aided by the centre

Work Centers and Production Units: Under the socio-economic program. the Department
of Women's Welfarc during the second phase started work centers and production units and in the
I Five Year Plan penod for Scheduled Castes, Scheduled Tnbes and Denotufied Trnbal women
with funds from the Hanjan Welfare Department. The main aim of these work centers was (0
impart intensive training to socially and cconomically backward women to enable them to
supplement their income through these crafts. In 1975, thinty once work centers and cight production
units were functoning throughout the State About 4000 women were benefitted through the
above schemes and the annual expenditure for these centers was Rs.0.26 lakhs. Some of the special
groups of women were also helped by the Social Welfare Depantment. They were the Burma
Repatniates, Ceylon Repatniates, Hanjan Women, Ex-Service men and Teacher’s familics. Further,
the Department of Women's Welfare also conducted yearly exhibitions through which the activities
of the Social Service Department were exposed to the public. These exhibitions also served the

purpose of managing to scll the products manufactured by the work centers, production units and
the service homes.

Widow Rehabilitation: Widow remamage was encouraged by presenting incentives in the
form of National Ceruficate to both husband and wife to the value of Rs.5,000/- 10 be held-in
deposit for seven years. The scheme was restncted to destitute widows, in the group of 18-30 years.
This Scheme was introduced on the 52™ birthday of M.Karunanidhi, the then Chief Minister (1975)

of Tamil Nadu. During the year, 1975-76, 92 couples were provided with financial assistances

amounting to Rs.4,60,000/-'*. Further, under this Scheme, one thousand sewing machines were

presented to thousand destitute widows in the age-group of 18-45, who had been trained in tailoring
in the institutions run by the Government or other recognized private institutions. “Destitute

widows above forty years of age were given pension of about Rs.20/- per month. In the rural textile

vurre 9 Jasue 72020
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Wah the spyoad of oducstion and gwaroness, women have shuflted from e ouiond kirchon,
handicrafls and tradiions! Cotage Induane o non-addsws! higher fevels of actnsties Duning
the 1970s, the dewade of € lntomatonal MWamen's Year, offorts o promote sacll emplosment
amount womeon rooenved groster attontion fnom the Govermenont and pevvate agoncics. The ncw
industiual policy of the Govormment of India had faad spwexcial emphiass on the nood for conducting
specaal entreprencunial tramsing programs fof women o enable thom to stan the own ventures'*

Seif Help Groups in Tamil Nadu: Under the Baghth Five Year Plan, special programs for
women have boen implemeontad o complement the goncral devclopment programs. These women
spocific programs hmve given emphaas on generation of employment, anarencss and increase in
health facilines Women have boen enabled to function as equal partners and participants in the
development process

This approach on the Ninth plan commitment to the objective of “Empowering Women as
the Agents of Social Change and Development™. It has focused on empowering women by making
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Lomen economically

CETT

independem and

self-relian!7 :
empowerment of women py welfare sch  Itis to be noted as anp example of
) N Cheme, that . = 8
Mahalir Self-Help Group™ at Vaafisin 7 N Mrs. Lakshmj. 4 member of “Elumaliayan
anchij

free loan of Rs.3 Lakhs from *“Nunth
; 0

puram District of Tamil Nadu, obtained a interest
share capital wasg Rs.72.500/-

lil Membatty Thittam®

" Bank loan of Rs.99.000/- =
. — . .99.000/- and her

. making business. On 12.12.2013, she started
Ing Stone Hollow Block™.

and she earneqd a v
profit of Rs.3,07 3
the B.E., Degree, R

business i
$$ In the name of “Liv

Rs.72,25,642/-

The total turnover of the business is

I N With this income, her two sons completed
n additional 1o this, for business p

became the owner of her own business and the empow
SHG Women Welfare Scheme. 18

urpose, she purchased a lorry. Now she

ered women for her family because of this

Conclusion:
* As we all know that India is a male dominated country where males are

domméted In €very area and females are forced 1o be responsible for only family care and live in the
home including other many restrictions. Almost 50% of the population in India is covered by the
female only so the full development of the country depends on the half population means women,
who are not empowered and still restricted by many social taboos. In such condition, we cannot say
that our country would be a developed in the further without empowering its half population means

women, If we want to make our country a developed country, first of all it is very necessary to

empower women by the efforts of men, government, laws and women too.
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“PROTECTION OF RIGHTS OF WOMEN:-
GLOBAL SCENARIO AND INDIAN CONTEXT™

DroGoKarthigo, NUAL M Phil, M dL, PhaD.,
Assistant Professor , Department ol History,
Sti GV.G Visalakshi College for Women, (Autonomous) Udamalpet, Tamilnadu, India

Attihated to Bharathiar University, Coimbatore
BIINI N AN |

Ihe objectives of this paper on “Protection of Rights of women:- Global Scenario and

Indian Context™ are

)] To understand the rights of man.

1) To examine the meaning of THuman Rights.

i) To analyse the rights of women

iv) To know the efforts taken to ensure Human Rights in the global scenario.
V) To assess the rights of women enshrined in the Indian constitution and various laws

enacted for the cause of women talk and their rights.

A Rights may be defined as something to which an individual has a just claim.

According to Habhouse, “Rights are what we except from others and what they expect from us™.

Human Rights are those that individuals have by virtue of their existences as human beings.
They are the rights: one has simply because one is a human being'. The right to life itself and
of foods. shatter. clothing. education and health may be considered

the basic necessities

' 2 A . .
fundamental Tluman Rights. These Rights are inherently belonged to a person®. It affirms his
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Broman digniny one enjoys e amamn Raphis by hirth

hese rights shall be puaranteed by the
Government, by the constitution and by the Taws

Fveryone shall have the privilepe, basically o
enjoy these tiphts, arrespective ol nation or other differences’

An individuals rights, when
aceepted by the soviety, they become the Human Rights

Without rights, man cannot live ot
develop

Roussean’, the Father of Revolutions™  stated

in his  magnumompus,“the  Social

constaret’, that man s born free and everywhere he is in chains®. Human Rights are now the
“Common language of humanity™,

Rights are born with the birth of man, sometimes its origin even before birth, It
originates in the womb of woman.  Focticide is one of the serious crimes, committed by parents

(or) mother or father. This is the order of the day, not only in Usilampatti and Dharmapuri. but
also in Tamil Nadu and India. This problem is wide spread all over the world. Female foeticide
ts one of the serious and thought provoking crimes all over the world.

FHuman Rights are the inherent rights of man. They are the rights of men and women’,
baby and infant, adult and adolescent. All human beings are born free and equal indignity and
rights®.  Even though Human Rights are equal to all human beings, they differ from nation to

nation”. Women's Rights are the rights of women. They are the exclusive and specific rights of

women. It emphasises women as human being. Full equality between men and women shall be
ensured and established.

About the rights of women were not spoken much in yester years, but now more are
spoken about Human Rights and more specifically the Rights of women. Of course. afier the

two world wars more was spoken about Human Rights, because of the havocs of the world wars

ISSLUIE 9. 2020
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were so harsh ]
- In the WwWo
rld leve|
- Women were victimised in various spheres. As far as India is

concerned, w
+ Women went th
roug 1
—_ ugh innumerable and inhuman social implications and it
nplicated and .
questio 5 i
fed the rights, the basic rights of women. The social evils faced by

women in the
past. and sometimes i -
Sometimes in the present. were sati. child marriage female infanticide.

female foeticj
oeticide. dow o -
ry system. prohibition of widow remarriage. devadasi system. polygamy.

Jauhar System. etc..

The Rights of Women shall be protected at any cost. Violations of Women's Rights are
quite common. Very often the Rights of women arc violated in the name of religion. caste. crecd,
colour, and race. place of birth and so far and so forth. No doubt, western education and western

culture created some sort of awareness directly or through social reformers like Raja Ram Mohan

Roy. Mrs. Annie Besant. sister Nivedita, Sarojini Naidu. Mother Theresa, etc..

Women shall enjoy the same rights as men in all respects. Their rights shall be promoted

and protected. Mahatma Gandhi once said, “The development of women is the development of a

nation™. If a woman is educated, a family is educated.

GLOBAL SCENARIEO

Article 11 of the Universal Declaration of Human Rights'® speaks like this “Everyone is

entitled to all rights and freedom set forth in this declaration, without distinction of any kind such

as race. colour, sex, language, religion, political or other opinion, national or social origin,

property. birth or other status''.  Thus this provision guideline for general action against

discrimination on the ground of sex and in matters related to the status of women in general 2.

The General Assembly of the UNO at its IX session dealt with the status of women in private

hup: stradresearch org
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law, customar :
SRS . ary. ancent |
. aws and nracti .
Practices affecting the human dignity of women''. W
: ALY omen. c

understand that ()
: at the world ¢ iy i
rld community is always aware of the rigl
p ays aware of the rights of women

Article 26 of
= the Internati
a al Coven ST
tional Covenant on Civil and Political Rights. Provides that all

Persons are equal belore the |
L\ [} { I Vil H
aw. All are entitled to the cqual protection of the law of the land.

Here the Lt
aw shall prohibit anv diseriminat; .
prohibit any discrimination and guarantee to all people equal and cffective

protection against discrimination i N
gainst discrimination in the name of race, sex. colour, religion, language. political or

other opini ation: : .
pinion. National or social origin. property. birth or other status'”.

I'he Economic and social council of this UNO established a sub commission to enquire

into the status of women. The council in its resolution 48(1V) defined the functions of the

commission. Its function included promoting Women's Rights in Civil. Political. Economic.

Social and Educational fields. It will also make recommendations 10 the Council on urgent
matters and problem requiring immediate attention in the ficld of women’s Rights with the object

o : o ot 1S
of implementing the principle that men & women shall have equal Rights ™.

Male chauvinism is one of the important problems Indian women face. Despite.
westernization and spread of western culture, education, scicnee and Technology that had created
a lot of changes in the socicty, still Indian women ar¢ in chaos. confusion and in darkness. The

endeavours enunciated by the British especially Lord William Bentinck 1o and RajaRam Mohan

Roy resulted for passing the Sati Prevention Act 8n 1829. This Act prohibited the custom of

ir husband. But unfortunately this cruel

burning 1lindu widows alive in the funeral pyre of the

and cvil practice was vaguc among certain orthodox Hindu (amilies still recently. More
1987 to put an end to this

seriously. the Government of India enacted the sati prevention Act in

MH“ stradrescarci . e
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=20 prevent the ¢
woearh Ariaee
IV marriage of picls in ender ape. but this practive st
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am parts ot the countin!’
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The Re :
cpublican constituti . :
constitution of India contains 4 1ot of provisions (o ensue the
|H\|l||\ al.,

”\C wome
en. Article 38 sheaks af ‘
2y Nl‘k\lk.\ ol "lc W\ \\“m-p \\(‘ Wwoamen m omatters “‘h""”‘ o '”“”“..
¢ the ripht toan

social & economi .
omical. Article 30 insists L
\rticle 39 insists the citizens, men and women cqually. han
pay o cqual work for hoth men

adeguate e T . o \
quate means of hivelihood. This Article tacilitates for equal
Cripht o women e pot

U owome e qiye . .
& women. The Hindu Marriage Act of 1955, tor the fivst time, gt e the
ol the

ape during the hie time

divorce of her hush: . ) _
voree of her husband. This Act also provides that a second marn
ance permanently. stll

first wite as illegal. Under this Act, a women is cligible to pet mainten
; : : 18
also provided n this Act ™

she enters to remarriage. The right of’ remarriage of widow I8
Dowry prohibits Act of 1901 giving dowry ot taking dowry in cash or any forn
Amendment was made in section 304-V ol IPC (Indian Penal Code) by the Act 43 of 1980, The
Hindu succession Act of 1956 recognised widows rights to property. Muslin women protection
of Rights on Divorce Act of 1986 provides a Muslim divorce to claim maintenance only tor 1ddat

. ~ . - Q
period three months after pronouncing Falaque!

cognised the right of Hindu daughters.  This Act

The Hindu succession Act of 1956 re
ool the property left by her

also paved the way for a Hindu widow to become the sole owne
Muslim law also provides wife and daughters. the right to own property.

deceased husband.
property. Despite. plenty of clauses in the

inherit the share of husband’s as well as the father’s
it has become a routine news in the dailies and magazines that

constitution and legal measures.
d against her in one way or

women undergo a number of problems due to the crimes committe
in the society very commonly. Hliteracy is the main reason

other. Male chauvinism still persists
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s ol Indian |
ndependence and o '
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Universal Declaration of Haman Riph / |
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R " \ lmll,\’ unfortanate that women (ke are stll treated
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Human Rj
12hts are the rights of : ;
i we the rights of men and women, The rights of women are exclusively

their rights, | :
Sooullb equality betwee —_ ; . .
& I equality between men and women are insisted. The universal Declaration of
Human Rights insicte . ‘
an Rights insists (or equality between men and women Article 26 of the International

coveny " Civi - . , , B
enant ot Civil and political Rights provides that all person are equal before the Jaw. Indian

constitution in its various articles speaks of the equality between men and women.

The child marriage Act of 1929, Sati prevention Act of 1987, Hindu marriage Act of
1955, Hindu succession Act of 1956, Dowry Prohibition Act of 1961, ctc., speak of the rights to
be given to the women folk let us old think of ensuring the equal rights to be enjoyed by the

women folk always.
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Abstract

Pandyas were important patrons of temples throughout their rule in Tamil country. Although the
temples came into existence from ancient time, the construction of cave temples begun to increase
from 6th century C.E., and the structural temples begun to increase from 8th century C.E.Primitive
type of Temples in the beginning was called as hypaetheral temples. They were elevated sites
without surrounding walls and roofs. Many primitive beliefs like ancestral worship , animism and to
temism were followed. But the post Sangam period and later period witnessed the infusion of many
religious cultures into Tamil country and the emergence of structural temples. The early Pandya
period witnessed an important landmark in the construction of Temples. Temple construction
turned into full-stone religious edifice during 7th century C.E, i.e., cave temples.The temple
construction was moved towards large and big temples in Tamil country. It is another development
of Temple structure in the later period. This paper will shoe light on evolution of Temples in Pandya

Period.
Keywords :- Pandyas, Sangam period
Introduction

Generally, India is a land of large number of temples particularly Tamil country is not an exceptional
one. Temples are abundant in the Pandya country. They are hypaetheral, big, small and spreaded all
over the Pandya country. If we look at the historical context, it is clear that the processes of social

relations were forced for changes and were reinforced by various ideas of sects and cults.

Pandyas were important patrons of temples throughout their rule in Tamil country. Although the
temples came into existence from ancient time, the construction of cave temples begun to increase

from 6th century C.E., and the structural temples begun to increase from 8th century C.E.

Primitive type of Temples in the beginning was called as hypaetheral temples. They were elevated
sites without surrounding walls and roofs. Many primitive beliefs like ancestral worship , animism
and totemism were followed. But the post Sangam period and later period witnessed the infusion of

many religious cultures into Tamil country and the emergence of structural temples.
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Sangam Period

Kottam, Koil and Nagaram denote temples in Sangam period. Sangam Anthology which comprises
Ettuthogai and Pathupattu provide the informations for the existence and establishment of temples.
Further they bring out the functions and activities of the society. In Sangam period people
worshiped and performed ritual practices in temples. Many primitive beliefs and magico religious
rituals were practiced in natural way of worship. Birds, animals and reptile like snake were used as
symbols and vehicles of Gods in later structural temples. Tree was worshipped and attached
importance to it as an abode of God or spirit. Perhaps this is the prototype of Totemism. Ancestral

worship, Animism and Totemism were popular cult practices on those days.

These kinds of beliefs were rooted in common folk, the refined Brahmanical practices and their
edifices are also focused by Sangam texts. Pattinapalai states that Kantu , the embodiment of deity
was enshrined at Poduvil Mandram and worshipped by the people. This shrine or cult spot for
worship called Poduvil, mandram and referred to in Sangam classics may be generally categorized

under the hypaetheral temples.

Ancestoral worship was practiced along with the forms of beliefs like Animism and Totemism. The
monuments of funerary or sepulcher character essentially indicate that ancestoral worship was
widely followed throughout Tamil Country, particularly under Pandya region. Nadukal or hero stone
which was erected in memory of heroes was popular and also worshiped. The scholars identify that

in Tamil culture this may be cited as evidence for the origin of temple formation.

In Sangam period Kottam, Koil and Nagaram indicate the shrine places which acquired a worship of
particular deity in relation to Tinai or eco-zone system of Kurunji, Mullai, Marutham, Neithal and
Palai. According to this each eco-zone had separate Gods and Goddesses. Among them mayon,
seyon, varunan and Indran acquired importance in worshipping. All these facts establish that many
kinds of Gods and Goddesses existed and many kinds of worship forms were followed. Sangam
Anthology which includes Pattupattu and Ettuthogai provides ample evidences to establish these
facts. Further many kinds of kuthus like Kuravai Kuthu, Veriyattu and other sacrificial practices
characterize the worship pattern, practiced in these shrine spots. However, there is no debris of
evidences of these types of temples of Sangam period. But there are a few good pen pictures in the

Sangam Anthology about the nature and form of the contemporary religious edifices.

Many alien religious cultures like Aryanism, Buddhism and Jainism were infused into Tamil country
during the Sangam and Post Sangam period. The Sangam anthology like Ettuthogai, Pathupattu,

Paripadal and Thirumurugarrupadai give the idea of temples as the focus of devotional cult which
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was developed later. It is different from Sangam practices, which has the character of Sangam
poetry humanism. Humanism refers to reflection of humanistic characteristic nature rather than
devotional character of the later period. Thirumurugarrupadai, which describes the particular shrine
abode of Kurunji Tinai deity Lord Muruga , gives the understanding of permanent shrine abode for

God.
Early Pandya Period

The early Pandya period witnessed an important landmark in the construction of temples. . Temple
construction gained more importance under the Pandya and Pallava period. Alwars and Nayanmars
were popularised the temple cult at that time. They were responsible for the erection of numerous
temples in Tamil Country. At the meantime the Bhakti movement focuses to gain new momentum

with temple in their period.
Cave Temples of Pandyas

Temple construction turned into full-stone religious edifice during 7th century C.E, i.e., cave temples.
Pallavas were pioneer of cave sturcture. Mahendravarman | who attempted the cave temple at
Mandagapattu and he involved vigorously in carving many more temples. Posterior to this
development Pandyas attempted many cave temples in their regime from 7th century C.E. The cave
temple at Malayadikuruchi appears to be the earliest piece of construction. Further many more
cave temples were dotted in the Pandya Kingdom. They are located at Pillayarpatti, Kunnakudi,
Anaimalai , Tirupparankundram, Arittappati, Sittannavasal and other places. These cave temples
belong to Saiva and Vasihnava sects. Among them large number of cave temples are affiliated to
Saivism. The Vishnu cave temples are to be seen in Anaimalai, Thirumayyam and Thiruthangal. Even
the early Pandya rulers contributed to the development of cave temples which showed the further
development in temple construction. Sittannavasal and Umaiyandar Koil at Thenparankundram are
good examples for Jain cave temples. Further inscriptions engraved in these cave temples or sacred

cult spots, show the different transition and deviation from the previous period.

Totally sixty cave temples were constructed by Pandya rulers. The significant fact of cave temples of
Pandyas is that, they still exist under worship by the people. Cave temples at Tirupparankundram,
Tirumayyam, Anaimalai, Kudumiyanmalai, Kunnattur, Arittapatti are cited as examples. Among the
cave temples of Pandyas, few of them had developed into famous centres of worship and converted
into structural form of temples like Tiruchendur, Kunnattur, Puvalaikudi and Tirukokarnam temples

and others. Kalugumalai temple is the monolithic temple in the Pandya kingdom. These cave and
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monolith temples were royal executions of Pandyas and they were also patronized by the other

people as well as kings.

The another remarkable development seen was a major shift from rock cut style to structural style in
the evolution of temples in Tamil country. The developments of structural temples were resulted in
the establishment of Brahmadeya, Devadana and Sabha. Large number of temples had been
constructed and renovated by Alwars and Nayanmars during the Bhakti Movement. Many
inscriptions could be cited as examples to attest this view. Brick structure, stone structure were
restored from brick structure into stone structure seemed to be common in the process of temple
development from the medieval period. According to the inscriptions found in Manikanteswara
temple at Kilamathur, Madurai District, it is understood that the affairs of stone temple are named
Srikantheswaram. It was the old Devadana lands which were checked by the time of Vira Pandya.

Apart from these it indicates the temples have a brick structure and it was converted into stones.
Structural Temples in Imperial Pandya Period

The temple construction was moved towards large and big temples in Tamil country. It is another
development of Temple structure in the later period. Pallavas, Cholas and Pandya rulers were
involved in constructing large and big size temples with magnanimous art and architectural features
like Kailasanatha temple at Kanchi stands for Pallavas, Bragadeeswara temple at Thanjavur stands

for Cholas and Meenakshi temple at Madurai stands for Pandyas .

The later Pandya period evidenced the construction of huge structural temples. Pallavas were the
pioneers in this kind of structural development of temples and their magnum opus are Kanchi and
Mahabalipuram. Subsequently this pattern was followed and contributed to the construction by
Pandyas and Cholas. They were fulfilling reconstruction and renovation of large number of temples
in their regime. Later on several huge temples had emerged with large complexes, gopuras and
vimanas. Most of the structural temples were constructed with garpagrahas for housing the Gods
and Goddesses. Apart from these mandapas were evolved with elaborate rituals. The archaeological,
epigraphical and literary evidences provide ample scope to trace the origin and development of

various types of temples from early period to 12th century C.E.
Conclusion

At the outset all these facts give the idea of varied types of temples, developed and patronized by
Pandya kings in their country. Various types of temples may be catagorized as Sangam age temples

(built by perishable materials), Cave temples ,Structural temples ,Temples with large mandapas and
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gopuras. These focus categories and explain about the origin and development of temples in Pandya

country from Sangam period to later Pandya period.
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Introduction:-

Food, cloth and shelter are an essential for every human being. One of the major problems of basic need is food
security to all type of people. Due to increase population rate is the major challenging in India. High degree of
income inequality, widespread of poverty, unemployment and malnutrition are the common problem in India. The
government of India under Ministry of Consumer Affairs, food and public Distribution to distributed food items to
India’s poor. Essential commodities like rice wheat kerosene oil, cereal sugar etc are supplied through PDS at
affordable price. People are directly purchased from ration shop and full fill the basic need at minimum level. The
COVID-19 pandemic is the turning point in modern history it outbreak of COVID 19 has brought about drastic
changes in our lives, and by every measure we are going through a great crisis and many experts argue that the
world we are entering will be fundamentally different from the one we knew before.

Due to lock down of covid 19 small, medium and large enterprises are not functioning property. After some
relaxation announced by the government of India these enterprises are functioning with minimum number of
employees other are ideal no earning of income. In this situation the central government and statement government
initiated to distributed food items to ration card holders at free of cost.

Review of Literature:-

Pallavi Pathak et.al.(2020) in their study entitled on “Effect of COVID-19 on public distribution system in India”
The article express as the economic crisis in covid 19 period the author explain the India’s food safety and measures
for COVID 19 and its food security and governance challenges further Tamil nadu government issued order to full
fill the food insecurity. The study concluded that, Food security exists when all people, at all time, have physical
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and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an
active and healthy life.

Thomas &Shanmugam (2018) in their study entitled on “An analysis of the consumer satisfaction with the public
distribution system in kottayam district”, with the objectives of to study the socioeconomic factors that influence
PDS card holders to purchase from the PDS shops, to understand the factors related to customer’s satisfaction from
the Public Distribution System. The researcher collected primary data from the district by using purposive random
sampling technique. They concentrated of BPL SC, BPL ST, and APL categories. To analyze the data the researcher
using simple percentages and Liker scale technique. The utilization of services given by the PDS scheme depends
upon the satisfaction level of the customers in relation to the quality of services from ration shops. From the above
analysis, it could be comprehended that the prevailing PDS system protects the needs and satisfaction level of the
customers to some extent, but it has to be implemented and scrutinized at its full swing to realize its basic purposes
effusively.

Rukshana Begumé&.Archana (2018) the study has been attempt to “A Study on customer perceptions towards
Technological Developments in Public Distribution Services [smart card] with Reference to Coimbatore”. The
objective of the study is to study the socio demographic profile of the respondents, to find the factors influencing the
customers’ preference towards smart card, to study about the customer satisfaction towards Smart card in public
distribution. The primary data were collected from Coimbatore city by adopted convenient random sampling
method. The collected data were presented in statistical analysis like simple percentage; Correlation and Chi-Square
test were used. The study concluded that the smart card system is more secure and transparent than the ration card
system. Using this smart card system we can have Better management of the ration distribution system. The
government can have indirect check on the availability of the ration to the beneficiary. It is transparent and has
control over prices of some commodities in the open market. Dealer will not be able to keep fake ration cards with
them. System helps to modernize traditional rationing and combat corruption up to a great extent.

Bhagyasree PG (2017) in her study entitled on “A Study on the Performance of Public Distribution System With
Reference to Colachel Municipality” with the objective of to study the socio-economic conditions of rural
population brought under PDS, to evaluate the issues related to access, utilization and perception of PDS among
APL and BPL beneficiaries and to study the benefits derived out of PDS. The present study on Public Distribution
System has been carried out in Colachel -Municipality of Kalkulam Taluk in Kanyakumari district. The primary data
is collected from the sample surveys of the family card holders by using questionnaires, the primary data collected
from 64 ration card holders in the study area. Rationing was introduced in India as a food control during the Second
World War but has come to stay as a permanent feature of our economy as clearly stated in this study. Today the
PDS is intended not only to ensure adequate and timely availability of essential commodities to people in the rural
and urban areas, particularly the weaker section. The current study aims to analyze the socio economic background
of rural population brought under study area, their perception and utilization level towards PDS commodities.

Statement of problem:

Pandemic of COVID 19 our prime ministry and chief ministry has announced a nationwide lock down for safeguard
the people since 25™ march 2020 is the initially lock down for 21 days then extended to another 19 days up to 3 may
2020 and again extended for 14 days until 17 may2020, further till 31 may 2020 with some relaxation to slow down.
The Tamil nadu government has announced lock down in 6 stages from March 2020 to August 2020. In this period
people feel food insecurity and loss of earning income, especially small and marginal groups suffer daily wages it is
difficult to maintain their live hood. Public Distribution System is the major key role in this pandemic situation. For
the welfare of the people the central Government and Statement government has announced several measures to deal
with the food insecurity situation. Food items such as rice, tur dal, oil, sugar and wheat are provided to ration card
holder at free of cost in addition with Rs. 1000 was given to every ration card holders for one month by adopted
token system for avoid overcrowding at ration shop. In the pandemic situation ration shop is well functioning to full
fill the government decision. At this juncture the research undertakes the study of functioning of ration shop in
COVID 19 pandemic situation.

Objective of the study:-
To identify the sources of awareness on government announcement

To study the level of satisfaction on quantity of rice in lock down period

1375



ISSN: 2320-5407 Int. J. Adv. Res. 8(07), 1374-1380

To analyze the level of satisfaction on quality of food items.

Methodology:-
The validity of any research depends upon accurate and adequate data. Hence due care was taken for collecting the
required data for the study

Sampling Design:

The present study used both primary as well as secondary data. For collecting primary data field survey technique
was undertaken in the study area. Field survey technique was conducted in person and the data were collected as per
the requirement. The first hand information collected from 75 respondents residing in pallipalayam town and
secondary data were collected from various journals and magazines and ration shop.

Frame work of analysis:

For the purpose of analysis, master table was prepared with the information collected through interview schedule.
The collected data were presented in the simple table and these tables systematically analyzed with the help of
simple percentage, Chi-Square, and scaling technique.

Table No.1:- Demographic factors.

Age group No. Of Respondents percentage
20-35 27 36
35-50 39 52
50-65 09 12
Sex

Male 62 83
Female 13 17
Family size

1-3 26 35
3-5 38 51
5-7 11 14
Educational qualification

Iliterate 17 23
School level 30 40
College level 28 37
Status of the respondents

Government employees 16 21
Private employees 51 68
Business men 02 3
Agriculturalists 03 4
housewife 03 4
Annual Income(Rs)

100000-300000 47 63
300000-500000 24 32
500000-800000 04 5

Source: Primary data

From the above table 52 percent of the respondents come under 35-50 years of age group, 36 percent of the
respondents come under 20-35 years and 12 percent of the respondents age group between 50-65 years. 87 per cent
of the respondents were male and 17 per cent of the respondents were female. 51 per cent of the respondents were 3-
5members in a family 35 per cent of the respondents were between 1-3 members in a family and 14 per cent of the
respondents were 5-7 members in a family. 40 per cent of the respondents were educated at school level, 37 per cent
of the respondents were educated at college level and 23 per cent of the respondents were illiterate.68 per cent of the
respondents were private employees, 21 per cent of the respondents were government employees, 3 per cent of the
respondents were doing business and 4 per cent of the respondents were agriculturalist and house wife. 63 percent of
the respondents were earned annual income between Rs.100000-300000, 32 per cent of the respondents were earned
Rs. 300000-500000 p.a. and 5 per cent of the respondents were earned annual income between Rs. 500000-800000.
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Table No 2:- Display of proposed rice allotment.

Display of New entitlement

No. of respondents

percentage

Displayed

75

100

Source: Primary data.

From the above table 100 percent of the respondents were states that display of new entitlement rice allotment
notices are pasted in front of ration shop.

Table No.3:- Source of Information.

Source of information No. of Respondents Percentage
T.V News 38 51
newspaper 27 36
neighbor 07 9

Notice Display in ration shop 03 4

Total 75 100

Sources: Primary data

From the above table 51 per cent of the respondents got awareness

about the government announcement of

distribution of rice during lock down period through T.V news, 36 per cent of the respondents got information
through newspaper,9 percent of the respondents got information from neighbor and 4 percent of the respondents got
information through notice pasted at ration shop

Table No. 4:- Delivery of token, allotted time, distribution time and social distance.

Delivery of token No. of Respondents Percentage
Delivery at Home 71 95
From ration shop 04 05
Time allotted

Satisfied 68 91
Not satisfied 07 09
Timely distributed

Yes 75 100
No 00 00
Social distance

Maintained 75 100
Not maintained 00 00

Source: primary data

95 per cent of the respondents state that token was distributed at home and meager 5 percent of the respondents
received token from ration shop. 91 per cent of the respondents feel that the allotted time by ration shop for
distributed food items is satisfied, whereas, 9 per cent of the respondents feel that there is no satisfied for allotted
time by ration shop for distributed food items. 100 percent of the respondents were state that the food items are
distributed as time mentioned on token and 100 per cent of the respondents are satisfied the maintenance of social
distance followed the COVID guidlines at the time of distribution of food items.

Table No.5:- Quantity of items purchase ( AT LOCK DOWN PERIOD).

Rice quantity(kgs)( free of cost at | No.of Respondents Percentage
lock down period)

12-32 26 35

32-52 38 51

52-72 11 14

Wheat

1kG 13 17

2kgs 62 83

Tur dal
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1kg 75 100
Sugar

Y2 kg — 11/, kgs 26 35
11, kgs-21/, kgs 38 51
210 kgs-34,kgs 11 14
Qil

One kg 75 100

Source: Primary data.

Table No. 5 indicated that 51 per cent of the respondents received rice between 32-52kgs, 35 per cent of the
respondents received rice between 12-32 kgs.14 per cent of the respondents received rice between 52-72 kgs. 83
percent of the respondents received wheat at 2kgs, 17 per cent of the respondents received wheat at 1 kg. Cent per
cen of the respondents received tur dal. 51 per cent of the respondents received sugar betweenly, kgs -21, kgs, 35
per cent of the respondents received sugar between 1/,,kg -1, kgs and 14 percent of the respondents received sugar
between 2,kgs — 31,,kgs. Cent per cent of the respondents received oil of 1 kg.

Table No. 6:- Level of satisfaction on quantity of rice (Lock down period).

LOS/Quantity 12-32Kgs 32-52Kgs 52-72Kgs
Highly Satisfied 29 28 13
Satisfied 16 15 15
Neutral 6 4 5
Dissatisfied 12 14 22

Highly dissatisfied 12 14 20

Total 75 75 75

Source: Primary data.

The above table shows that the level of satisfaction on quantity of rice, 29 respondents states that highly satisfied
under 22-32kgs of rice, 16 respondents were satisfied, 6 respondents does not give any opinion regarding quantity of
rice,12 respondents were dissatisfied and highly dissatisfied respectively. 28 respondents state that highly satisfied
under 32-42 kgs of rice, 15 respondents were satisfied, 04 respondents were neutral, 14 respondents were
dissatisfied and highly dissatisfied respectively. 22 respondents states that dissatisfied under 52-72 kgs of rice, 20
respondents were highly dissatisfied, 15 respondents were satisfied, 13 respondents were highly satisfied and 5
respondents does not give any opinion under 52-72 kgs of rice.

Table No.7:- Level of satisfaction on quality of food items.

Food items | Highly satisfied neutral dissatisfied Highly Total | Rank
satisfied dissatisfied score

Rice 50*5 15%4 7*3 02*2 01*1 336 I

Tur dal 19*5 23%4 08*3 12*2 13*1 248 Il

Wheat 04*5 06*4 03*3 29*2 33*1 144 V

Sugar 29*5 33*4 06*3 04*2 03*1 306 1

Qil 09*5 10*4 16*3 19*2 21*1 192 [\

Source: Primary data.

The above table identify that the level of satisfaction on quality of food items, quality of rice was ranked fist with
score value of 336. Sugar was ranked second with score value of 306. Tur dal was in third position with score value
of 248.0il was fourth position with score value of 192and wheat was ranked fifth position with score value of 144.

Testing of hyphosis:
Table No. 8:- Size of family and quantity (12-32Kgs) of rice.

factor Chi- square value Table Value d.f Remark

Family size 32.65 16.422 8 Significant @1%
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It is identified from the above table that the calculated chi-square value is greater than the table value and the result
is significant at 1% level. Hence, the hypothesis H, is rejected and the alternative hypothesis H; is accepted. From
the analysis, it is concluded that there is a close association between the family size and 12-32 Kgs of rice provided.

Table No.9:- Size of family and quantity (32-52Kgs) of rice.

factor Chi- square value Table Value d.f Remark

Family size 37.25 16.422 8 Significant @1%

It is identified from the above table that the calculated chi-square value is greater than the table value and the result
is significant at 1% level. Hence, the hypothesis H, is rejected and the alternative hypothesis H; is accepted. From
the analysis, it is concluded that there is a close association between the family size and 32-52 Kgs of rice provided.

Table No.10:- Size of family and quantity (52-72kgs) of rice.

factor Chi- square value Table Value d.f Remark

Family size 15.86 16.422 8 Significant @1%

It is identified from the above table that the calculated chi-square value is lesser than the table value and the result
is significant at 1% level. Hence, the hypothesis H, is accepted and the alternative hypothesis H is rejected. From
the analysis, it is concluded that there is no close association between the family size and 52-72 Kgs of rice
provided.

Findings of the study:
Fifty two percent of the respondents were 35-50 age of age group.

Majority 83 percent of the respondents were male.

Fifty one percent of the respondents family size between 1-3members.

According to education qualification 40per cent of the respondents were educated at school level.
Sixty three percent of the respondents were earning their income between Rs.100000-300000 p.a.

100 percent of the respondents states that display of new entitlement rice allotment notice is pasted in front of ration
shop.

Awareness about free distribution of food items, 51 per cent of the respondents got awareness through T.V news.
For distribution of token, 95 percent of the respondents states that token was distributed at home.

91 per cent of the respondents feel that the allotted time by ration shop for distributed food items is satisfied.
100 percent of the respondents state that the food items are distributed as time allotted in token
100 percent of the respondents are satisfied the maintenance of social distance at ration shop.
51 percent of the respondents received quantity of rice between 32-52kgs

83 percent of the respondents received wheat at 2kgs only

Cent percentage of the respondents received tur dal.

51 percent of the respondents received sugar between 1, kgs -21,» kgs.

Cent percentage of the respondents received oil of 1 kg.

29 respondents state that highly satisfied under 22-32kgs of rice provided.

28 respondents state that highly satisfied under 32-42 kgs of rice provided

22 respondents state that dissatisfied under 52-72 kgs of rice provided

Identify the level of satisfaction of quality of food items rice was ranked fist with score value of 336.

From the analysis of chi-square test, it is concluded that there is a close association between the family size and 12-
32 Kgs of rice provided.
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From the analysis of chi-square test, it is concluded that there is a close association between the family size and 32-
52 Kgs of rice provided.

From the analysis of chi-square test, it is concluded that there is no close association between the family size and 52-
72 Kgs of rice provided.

Recommendation of the Respondents:-
To handle this pandemic situation the government of India atleast one year help to poor to overcome the economic
crisis.

Respondents recommended to the government to provide the monetary benefits in this period.
Respondents state that Home usage cylinder distributed through ration shop.
Respondents recommended to the government to Sanction ponni rice through ration shop.

Respondents recommended that increase of wheat quantity to card holders.

Conclusion:-:

The public distribution system was introduced to providing food security to the people with provide good quality
and essential commaodities to the people at affordable price rate in covid 19 pandemic situation PDS functioning in
effective way to food insecurity. In this study area, respondents were fully satisfied with the functioning of ration
shop. Quality and quality are satisfied, timely distribution of food items also very satisfied.
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Abstract :  Savings is a important role to all human being. Saving for the future is an important one. Saving is ensure that you have a
safe and secure in future but if the saving practices is differ from one another. In India number of investment avenue available to meet
different needs of investors. Post office saving schemes is one of the best saving avenue to all type of income earners. The government
has made several saving schemes through post office. Due to lack of advertisement the investors are not well aware about post office
saving scheme. In this juncture, the research paper made an attempt to study the investors’ opinion of post office saving scheme with the
objectives of to identify the amount of investment in various post office scheme, to study the investor opinion regarding motivational
factors and to analyze the level of satisfaction of investors. The study mainly analyzes the correlation between Annual income and
amount of investment. Post office investment scheme is secure financial future at minimum risk.

IndexTerms - amount of investment, motivational factors and level of satisfaction

. INTRODUCTION

Saving is an important factor for economic growth and development. According to classical economists like Adam Smith David Ricardo
and J.S. Mill saving is an important determinant of Individual earned income is one part of the economic growth. In beginning of 18™
century developed countries people earning income is satisfied as compared to developing countries. In due course developed countries
people are decided to saving their money but developing country like India, people are priority to their live consumption. Employment
opportunities also low in developing countries after industrialization reduced unemployment problem and earned sufficient amount for
their work. People desired to save money after spending necessary expenditure but banks are established in big towns and cities only a
common man who want to save money does not ready to spent expenditure for the journey to go to the bank. In order to increase saving
habit the government of India established postal network services in absence of banking services in rural area. The post office service is
more convenient for small and medium income group. Postal system was introduced by British India. Indian postal system offers
varieties of saving schemes to attract investor and enhanced saving pattern.

Review of Literature

Senthil kumar and Deessti Kannaish((2014) the researcher has attempt to study about investors attitude towards savings in post office.
The study discussed in different type of invests and rate of interest on various post office account. The study find out that majority of the
investors opinion of savings agree that savings are imperative house hold investment help for economic development of the country.
Finally concluded that post offices perform their work efficiently and effectively with reference to rural investment. Hence postal
investments and rural savings have a dual role to play. Primarily undertake responsibilities of saving of Indian postal investors and
secondly help to nation to generate the necessary funds resulting in the society’s getting overall benefits.

Sasikala and selvaraj(2017) in their entitles on “ A study on the postal saving scheme with special reference to sub-post office,
Meensurutty. The researcher identified various services offered by the post office and perception about saving scheme from the analysis,
risk bearing capacity and range of investment is the impact of perception among investors. Age of experience and tax payment has been
associated with saving motives and behavior of individual.

Anand (2019) the study entitles on rural investors: a study on perception towards postal investment with the objective of to measure
level of awareness of rural investor, opinion and attitude of rural investors. Primary data collected from 80 respondents in the study area
by using convenient random sampling method. The collected data analyzed with simple statistical tools like percentage and rank
correlation. The study concluded that post office served as a financial institution for millions of people in the rural areas. India post
offices perform their work efficiently and effectively with reference to rural investment.

Shanmugapriya and Saravanan (2020) in their studied entitles to rural investor’s behavior and satisfaction level of financial saving
schemes towards post office. The primary objectives of investor’s level of satisfaction towards post office financial services. The study
focused on the rural investor’s behavior with various investment avenues available in the post bank. The study identify that investors
were overall satisfied with the post office financial saving schemes like post office saving deposit, post office recurring deposit and post
office monthly income scheme. The study concluded that various activities introduced and encourage the people to invest their money to
fulfilling their future needs.
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Statement of the Problem

In developing countries saving habit are low most of the people spent their income for necessary expenditure only a few of the
investors are ready to invest their money. In due course number of investment opportunities available in a country but due to lack of
advertisement, the investor does not aware about various investment schemes. Most of the investors preferred post office saving scheme
rather than bank. Hence the researcher has undertaken the study on investors’ opinion and level of satisfaction towards post office saving
schemes.
Objectives of the study

To identify the amount of investment in various post office saving scheme.

To study the investor opinion regarding motivational factors.

To analyze the level of satisfaction of investors.

To identify the problem faced by the investors.
Methodology

The validity of any research depends upon accurate and adequate data. Hence, due care was taken for collecting the required data for
the study.
Sampling Design

The present study used both primary as well as secondary data. For collecting primary data, Field survey technique was undertaken in
the study area.  Field survey technique was conducted in person and the data were collected as per the requirement. The first hand
information collected from 150 respondents residing in pallipalayam town and secondary data were collected from various journals and
magazines.
Frame work of analysis

For the purpose of analysis, master table was prepared with the information collected through interview schedule. The collected data
were presented in the simple table and these tables were systematically analyzed with the help of simple percentage, Correlation and
Henry Garret Ranking technique

Table No. 1
Demographic profile of the respondents
Demographic factors No. of Respondents Percentage
Age
35-45 47 31
45-55 39 26
55 & above 64 43
Sex
Male 102 68
female 48 32
Marital status
Married 128 85
Unmarried 22 15
Educational Qualification
Iliterate 12 08
School level 79 53
College level 59 39
Occupational status
Agriculturalist 16 11
Business men 24 16
Pvt employee 28 19
Govt. employee 70 46
Retired person 12 08
Annual Income
100000-300000 29 17
300000-500000 67 25
500000 -700000 39 37
700000-900000 15 21
Size of the family
1-3 28 19
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3-5 81 54

5 & above 41 27

Source: Primary data

From the above table, 43 percent of the respondents under the age group of 55 and above.31 percent of the respondents age group
between 35-45 and 26per cent of the respondents come under 45-55 years of age group. 68 percent of the respondents were male
investors and 32 percent of the respondents were female. 85 percent of the respondents were married and 15 percent of the respondents
were unmarried.53 percent of the respondents were educated up to school level, 39 percent of the respondents are college level education
and 08 percent of the respondents were illiterate. 46 percent of the respondents were government employees, 19 percent of the
respondents were private employees, 16 percent of the respondents were doing business and 08 percent of the respondents were comes
under retirement category.. 37 percent of the respondents were earning annual income between Rs. 500000 to 700000, 25 per cent of the
respondents were earning annul income between Rs.300000to 500000,21 per cent of the respondents were earning Rs.700000-900000
and 17 percent of the respondents were earning income between Rs.100000-300000. 54 percent of the respondent’s family size between
3-5 members, 27 percent of the respondent’s family size is above 5 members and 19 percent of the respondent’s family size between 1-3
members in the study area.

Table No.2
Sources of awareness
Sources No. of Respondents Percentage
Advertisement 36 24
Agent 83 55
Friends and relatives 31 21
Total 150 100

Source: Primary data

From the above table 55 percent of the respondents aware about various type of investment through agent, 24 per cent of the

respondents aware about investment through advertisement and 21 percent of the respondents aware through friends and relatives.

Table 3

Amount of investment

Amount (pm)(Rs.) No. of Respondents Percentage
Up to 1000 24 16
1000-2000 52 35
2000-3000 38 25
3000 -4000 36 24
Total 150 100

Source: Primary data

Table No 3 clearly shows that 35 percent of the respondents invest the amount between Rs.1000 to 2000 per month. 25 per cent of
the respondents invest Rs.2000-3000 per month. 24percent of the respondents invest monthly income between Rs.3000 to 4000 whereas,

16 percent of the respondents invest their money up to Rs.1000 per month..

Table No. 4
Behavior of investment
Investment behavior, No. of Respondents Percentage
Regular 128 85
occasionally 22 15
Total 150 100

Source: Primary data

85 per cent of the respondents said that their behavior of investment in regular basic and 15 percent of the respondents said that

occasionally invest their money.
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Table No.5

Type of Investment

Investment type No. of Respondents
Post Office Saving Deposit 50
Post office Time Deposit 20
Post office Recurring Deposit 150
Post office Monthly Income Scheme 50
KVP 10
NSC 80
Deposit for senior citizen 20
Public Provident fund 10

Source: primary data

Among the different type of investment 150 respondents were invested in post office recurring deposit scheme, 80 respondents
preferred NSC, 50 respondents preferred saving and MIS respectively,20 respondents are preferred time deposit and deposit for senior
citizen and 10 respondents preferred Public Provident Fund.

Table No.6
Motivational factors to invest
Motivational factors No. of Respondents Percentage
To meet emergency need 10 7
To meet family needs in future 12 8
Children education purpose 20 14
Regular income 25 17
Reduce tax burden 34 23
Getting security during old age 49 33
Total 150 100

Source: primary data

The above table clearly shows that 33 percent of the respondents invest their income for getting security during old age,23 percent of
the respondents enjoy reduction of tax burden,17 percent of the respondents states that the regular income is the motivational factor for
invest the money,14 percent of the respondents feels that to meet the educational expenditure as a motivational factor,8 percent of the
respondents to meet family needs in future and 7 percent of the respondents states that meet emergency need is the motivational factor to
invest money.

Table No.7
LEVEL OF SATISFACTION
Factors Highly satisfied neutral Dis- Highly Total score | Rank
satisfied satisfied dissatisfied
providing latest | 15*5 33*4 25*3 40*2 37*1 399 \Y
Information from
post office
Agent commission | 44*5 49%4 22*3 19*2 16*1 536 |
Government 23*5 45%4 27*3 24*2 31*1 455 11
regulation
Period of Maturity | 42*5 44*4 18*3 10*2 36*1 496 1
Amount of | 37*5 26*4 15*3 25*2 47*1 431
repayment  after v
maturity period

Table No. 7 Clearly shows that the level of satisfaction ,agent commission was ranked first with score value of 536, maturity
period was ranked second position with total score value of 496, government regulation was ranked third position with score value 0f455.
Amount of repayment after maturity period was fourth rank with score value of 431 and providing latest information from post office is
the fifth position with score value of 399.
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Table No.8
Correlation between Annual Income and Amount of Investment

Annual income(Rsin lakhs) | x Amountof investment(Rs)
1000 | 1000-2000 | 2000-3000 3000-4000 | f fu Fu? | fuv
y 500 1500 2500 3500
uv | -1 0 1 2
100000-300000 200000 | -1 | 15 7 5 2 29 | -29 29 |6
15 0 -5 -4
300000-500000 400000 | O 6 39 12 10 67 |0 0 0
0 0 0 0
500000-700000 600000 | 1 2 3 16 18 39 |39 39 |50
-2 0 16 36
70000-900000 800000 | 2 1 3 5 6 15 |30 60 |32
-2 0 10 24
total f - 24 52 38 36 150 | 40 128 | 88
fu |-24 0 38 72 86
Fv? | 24 0 38 144 206
fuv | 11 0 21 56 88
- NYfu—(Efw)(Efv)
VNZfu2—(Sfw2(NLfv2—(Tfv)2
_ 150%88—(40)(86)
T V52+128—(40)2(150+206—(86)2
=+0.8
The above table clearly states that there is a positively correlation between annual income and amount of investment.
Table No 9
Problem faced by the investors
Problems Total score Mean score Rank
Huge formalities 7687 51.25 11
Delay in processing 8446 56.31 I
Lack of agent support 8157 54.38 I
Inadequate information 6625 44,17 v

Source: primary data
From the above table shows that Delay in processing is the first rank with mean score value 56.31, lack of agent support was second rank
with mean score 54.38,huge formalities was ranked third with mean value 51.25, whereas, inadequate information was ranked fourth
position with mean value 44.17.
Findings
43 percent of the respondents were come under the age group of 55 and above
68 percent of the respondents were male investors
According to marital status wise 85 per cent of the respondents are married
In educational qualification 53 per cent of the respondents were educated up to school level
Occupational status of the respondents in the study area wise 46 percent of the respondents were government employees
37 per cent of the respondents annual income between Rs. 300000-500000.
54 per cent of the respondents family size between 3-5 members.
On awareness about various post office saving scheme, 55per cent of the respondents aware through agent.
35 percent of the respondents invest monthly income of Rs.1000 to 2000.
85 percent of the respondents invest their money in regular basis.
Most of the respondents were preferred recurring deposit scheme.
Getting security during old age is the important motivational factors.
Agent commission was ranked first with score value 536
Positively correlated between earning annual income and amount of investment.
Delay in processing is the first position with mean score 56.31.
Conclusion
Indian post service is vital role for invest their money and also support to Indian economy through saving of human being. The present
study concentrates on investors opinion and satisfaction of postal saving schemes. Higher income group never interest to invest the
money. The main objective of sample investors preferred Recurring Deposit Schemes and security during old age is major motivational
factors in this study area.post office of our country actively performed to attract more investors as they provide higher rate of interest.
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Health is dynamic in nature and a sound health paves for sound mind. Corona virus (Covid-19) is an easily

ISSN - 2229-3620
APPROVED UGC CARE

[ Dr.K. Umamageswari*
R. Beena**

transferable infectious disease which spreads when an individual gets in contact with Covid-19 infected person or
through its contaminated environment. So, the Government of India announced a complete lockdown all over the
country and Ministry of Health department made various awareness programs on Covid-19. In spite of welfare
measures taken, awareness, attitude and preventive practices remains most important factors in limiting the massive
spread of virus. An online based study regarding awareness, attitude and preventive practices on Covid-19 was
conducted among 250 number of college students in Udumalpetand provided that the majority of them were aware of
pandemic virus. Moreover, only moderate level of attitude on change of Covid-19 situation prevailed with slight liberal
in following the preventive practices. The study concluded that it is advisable to follow the rules and regulations laid by
Ministry of Health especially fewer immune people by avoiding close contact with others to evade the current

pandemic situation.

Keywords : Covid-19, Pandemic, Awareness, Attitude, Practice

1. INTRODUCTION

Health is a positive status of human being which
drives for development of physical and mental capacities
“Better physical and mental wellbeing without any kind
of infirmity” has been stated to be as “Good Health” by
WHO (World Health Organization)

Healthcare industry in an economy is a segment
that offers services relating to health and welfare for the
people with preventive, healing and rehabilitative care. It
consists of various interdisciplinary teams of skilled and
para-professionals inorder to cater the health needs of the
residents.

1.1 INDIANHEALTHCARE INDUSTRY

Health is one of the elementary human right in the
Indian Constitution. Indian Healthcare delivery
institutions are the backbone of the healthcare system. It

is the industry which is facing a rapid growth of about to
fifteen percent that is expected to touch by around two
hundred and sixty billion in 2020 which is currently with
the market size of about sixty billion.

Healthcare sector in India is comprised with
hospitals, medical equipment's/devices, insurance,
medical tourism and outsourcing. The health programme
of the nation (NHP) targets for improvement of the
present life expectancy rate 68.35 percent to 70 percent
by the end of 2020. Health and welfare department of the
nation is stupendous in reduction of maternal mortality
rate which is presently at the rate of 2.3 percent where
incessantly aims to reduce it to the rate of 2.1percent by
2025.Als0,in recent years medical tourism in India has
been increased from 0.98million to 1.07million. A robust
Indian healthcare system drives the gross domestic
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growth which ways for attracting foreign exchange
earnings and the current sector is expected to generate
around forty million healthcare employment
opportunities in India by the end of 2030. Furthermore,
the goals and components of NHM (National Health
Mission) also fuels for the tremendous growth of the
Indian public healthcare industry.

1.2  NOVELCORONAVIRUS (COVID-19)

Novel corona virus disease in 2019 (COVID-19) is
the most dangerous respiratory disease which created a
very big disaster among the human life in the world. It has
been considered as one of the fastest spreading viral
infection which was first discovered in Wuhan, China in
2019. Later it started in and around Asia and soon
expanded rapidly around the globe. Covid-19 easily
spreads from one person to another through
droplets/breathe and direct contact of the infected person
and also from droplets which fall on surfaces and objects
where the virus lives for a particular period makes the
virus to spread soon when the surface or object is touched.
After HIN1 virus in 2009, Ebola and Polio on 2014,
Covid-19 was declared as an sixth public health
emergency concern in January 30" 2020 by World Health
Organisation (WHO) and as an pandemic on March 11,
2020. It has outreached among 210 counties andwithmore
than twenty million confirmed cases, thirteen million
recovered cases and more than eight lakh deaths until mid
of August2020.

India has reported the first case of Covid-19 in
January 2020. The Ministry of Health and Family Welfare
stated that it was in Kerala and patient's travel history was
from China whoisa student of Wuhan University and the
first case in India was confirmed by the National Institute
of Virology. India has more than 2.46 million virus
confirmed cases, 1.75 million recovered cases and 48
thousand deaths until August 2020.Government of India
has facilitated the country with 166 government approved
laboratories supported by ICMR to test Covid-19
symptomatic individuals at free of cost. Nearly 70 private
laboratories were also permitted totestCorona,virus. The
Finance Minister announced a relief fund of about 1.7
lakh crore under Pradhan Mantri Garib Kalyan Yojana
scheme which covers health insurance of Rs.50lakh for

the pandemic treating health workers and offers pulses,
rice, wheat, gas cylinders for the poor families every
month at free of cost and also credits upto Rs.500 for
every women account holders of Pradhan Mantri Garib
Kalyan Yojana.

According to the State of TamilNadu, the first case
of pandemic Covid-19 was reported on 7th March 2020, a
resident in Kancheepuram who has returned India from
Oman. TamilNadu has the highest number of Covid-19
positive cases in India after Maharashtra. The capital
district Chennai was massively affected by corona virus
and later all of the districts in TamilNadu suffered with the
pandemic situation. The Health Department mentioned
that nearly 88 percent of the patients were asymptomatic
and moreover the State saw increased deaths in the mid of
June. TamilNadu has 320 thousand Covid-19 confirmed
cases, 261 thousand recovered cases and 5392 deaths
until August 2020. The state is equipped with eighty-three
Covid-19 testing centers and has facilitated 300 medical
camps where the state government plans to raise upto
450.TamilNadu Government released a sum of Rs.60
Covid-19 and
announced cash assistance of Rs.1000 for all the families

crores a welfare measure to combat

combined with free supply of food commodities. Like
other districts, Tiruppur also got affected of Covid-19 and
the outbreak is increasing day by day with total of 1431
cases which has459 active cases, 36 discharges and 5703
house quarantined cases until mid of August 2020.
According to World Health organization (WHO)
self-separation, social distancing, hygienic practices like
wearing masks and usage of sanitizers at frequent
intervals may control the spreading of infection from one
to another. Since there is no vaccine or medicine available
against Covid-19, Government laid various rules and
regulations to limit the community activities for the
massive spread of virus in the densely populated country.
A common lockdown was followed all over the country
for more than two months and residents were advised to
stay home on considering the safety of public health. Each
and everyone has the responsibility and power to prevent
the pandemic corona virus infection so inorder to endow
the residents with the information regarding Covid-19,
Government of India developed AarogyaSetu
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Application for the mobile phone users. It helps to track
the Covid-19 positive reported cases nearer through
location generated social graph and also instructs people
about the self-isolation, hygienic practices, emergency
helpline, updates on covid-19 cases, rules and
regulations. More than fifteen crore Indians are getting
updated on Covid-19 information through this
application.

The study has been carried out in Udumalpet taluk
of Tiruppur district which has reported its first Covid-19
positive case on 13" April 2020.In the present study, an
investigation regarding the awareness, attitude and
Covid-19 preventive practices among the college
students of Udumalpet taluk was carried out to know
about the emerging Covid-19 infection.

1.3 STATEMENT OF THE PROBLEM

Health is an important aspect of nations human
resource. Good health care facilities and services are
essential for society that contributes for the social
development. In this dynamic environment and changing
nature of health aspects, the health problems have
become a great concern for the contemporary world. Only
a Government can plan, implement and achieve its goal
towards the welfare of the people beyond the element of
profitability. So they design the policies to increase the
efficiency of public expenditure and maximize the
benefits of every rupee spend for public intentions.
Government outlays for quality service delivery
mechanism for the achievement of better health
outcomes.

Covid-19 is currently the most terrible situation
and its issue is spoiling one's day to day activities which
further lead to lower the economic standards of the nation.
Since there is no prevention vaccine for this rapidly
spreading infection our Government laid complete
lockdown to reduce the speed and eradicate the Covid-19
infection. This situation induced the researcher to study
on awareness, attitude and preventive practices followed
by the residents against the battle of Covid-19. So, the
study has been carried out among the College students as
they play a vital role in creating voluntary awareness to
inculcate knowledge regarding Covid-19 among the
individuals through social media and other types of

communication channels. And so the researcher made
study on awareness, attitude and practices towards
pandemic covid-19 among college students in
Udumalpet.
1.4 OBECTIVESOFTHE STUDY
To identify the socio-demographic profile of the
respondents
o To know the level of awareness towards Covid-
19among the College students in Udumalpet.
o To identify the attitude on Covid-19among the
College students in Udumalpet
o To investigate the preventive practices followed to
avoid Covid-19among the College students in
Udumalpet.
1.5 METHODOLOGY
Government laid rules, regulations, restrictions
and maintained a complete lockdown to minimize the
spread of the virus. Since it's a great hurdle to conduct a
direct survey, the study was carried out in the month of
August among the college students of Udumalpet through
an online based survey. A self-structured questionnaire
using google forms containing questions regarding
Covid-19 awareness, attitude and preventive practices
followed was prepared. The questionnaire link was
circulated through google mail and whatsapp application
among mobile phone users from 250 respondents by
adopting convenience sampling method. Each of the
respondents were given details about the purpose of the
study and willingness to respond was ensured.The
collected primary data has been consolidated into master
table and analysed by using statistical tools like
percentage analysis, likert scaling technique, chi-square
test, weighted average method and garrett ranking
method.
2. REVIEW OF LITERATURE
o Mohammed K. Al.Hanawi et al., (2020) made a
study on “Knowledge, Attitude and Practice
Toward COVID-19among the Public in the
Kingdom of Saudi Arabia: A Cross-Sectional
Study”. A cross-sectional online based study was
carried out and data was collection among 3388
respondents. It found out that, majority of the
respondents were aware of COVID-19 and
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3.

indicates that the respondents had optimistic
attitude towards pandemic virus. It also analysed
that preventive practices towards COVID-19 was
good and stated that, men respondents had less
knowledge, less optimistic attitude and preventive
practices when compared to women. The study
concluded that health education and its preventive
practices for the particular interior areas can be
raised so that pandemic infection could be reduced.
Bao-Liang Zhong et al., (2020) did a study on
“Knowledge, attitude and practices (KAP) towards
Covid-19 among Chinese residents during the
rapid rise period of the COVID-19 outbreak: a
quick online cross-sectional survey”. An online
based KAP questionnaire was circulated among
6910 respondents and provided that, ninety per
cent of the respondents had COVID-19 knowledge
and ninety seven per cent of the respondents
mentioned that China could win against the
COVID-19 battle. It also provided that, ninety
eight percent of them wore masks and follow
preventive practices like usage of sanitizers and
social distancing. The researcher suggested to
improve welfare measures for needy.

FINDINGS, SUGGESTIONS AND

CONCLUSION

Forty five percent of the respondents were female
Nearly 56 per cent (55.75%) of the respondents
belonged to the age 21

Majority (90%) of the respondents were
undergraduates.

Majority (95%) of the respondents were
unmarried.

More than half (55%) of the respondents belonged
tonuclear family.

Sixty-five per cent of the respondents had 3-5
members in the family.

Nearly sixty-six per cent (64.57%) of the
respondents had family income between Rs.5001-
Rs.25,000

All of the respondents were aware of Covid-19
Majority (79%) of the respondents came to know
about Covid-19 during the month of February

2020.

Majority (90%) of the respondents' source to know
about Covid-19 was television followed by social
media and newspaper.

Sixty-fiveper cent of the respondents mentioned
that government created proper awareness on
Covid-19.

All of the respondents provided that they were
aware of Covid-19 symptoms.

Majority (90%) of the respondents know where to
goifthey had symptoms of Covid-19.

79.06 per cent of the respondents stated that they
can get checked through Government hospitals.
Majority (96%) of the respondents provided that
avoiding crowd and staying at home avoids Covid-
19.

All of the respondents stated that Covid-19 ruined
the day to day living activities.

65.02 per cent of the respondents were aware of
Aarogyasetu application.

Among 163 respondentswho were aware of the
application,49.07 per cent of them used it to get
Covid-19 updates, 26.8 per cent of them used to get
physicians advice on prevention practices, diet and
exercises, 24.4 per cent availed the application to
gete-pass.

Nearly seventy per cent (68.7%) of the respondents
stated that Covid-19 situation will not come under
control.

Respondents mentioned that social distancing was
the major factor to be practiced to avoid Covid-19
which has ranked first followed by wearing masks,
gloves and washing hands often.

More than half (50.4%) of the respondents
provided that Government measures were enough
to prevent Covid-19 outbreak.

Among 126 respondents who stated about the
sufficiency of Government measure, fifty four
percent of them were satisfied with awareness
/preventive education on Covid-19 followed by
herbal drink and bleaching agent around the
surroundings.

Majority (96%) of the respondents availed welfare
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measure provided by the Government during
lockdown period.

° Among 240 respondents who have availed
Government welfare measures, 92 per cent of them
received free ration products and 90 percent of
them received an amount of Rs.1000 as Covid-19

relief fund.
3.1 RESULTS
1. Using chi-square analysis, relationship between

profile of the respondents and the respondent's attitude

towards Covid-19 were made.

° There was a significant relationship between age of
the respondents with the respondent's attitude
towards Covid-19.

Using chi-square analysis, relationship between
profile of the respondents and the respondent's level of
satisfaction Government measures to prevent Covid-19
outbreak.

o There was a significant relationship betweennature
of the respondents and the level of satisfaction
towards Government measures to prevent Covid-
19 outbreak.

2. Weighted average score method is adopted to

analyse the foremost satisfied factor and calculated by

taking into consideration as:

Highly satisfied Satisfied Neutral

Dissatisfied Highly Dissatisfied

2 1 0

-1 -2

Awareness and preventive Education on Covid-19 was the most weighted factor followed by herbal drink and

bleaching agent around the surroundings.

3. Garrett ranking technique has been used to

identify the most vital factor that are to be practiced to

prevent Covid-19. For this purpose, a total of 250

respondents were asked to rank them according to their

choice and the order of merit given by the respondents
was converted into ranks by using the Garrett ranking
formula.

Respondents mentioned that social distancing was
the major factor to be practiced to avoid Covid-19 has
ranked first followed by wearing masks, gloves, washing
hands often, avoiding unnecessary travel, regular
exercises and healthy immunity boosting diet.

3.2 SUGGESTIONS

° Efforts should be taken to create much more
awareness on Covid-19 in the deep interior urban
and rural areas.

° Enhancement of preventive practices to avoid
Covid-19 can be made.

° It is primary to create increased awareness on
regular physical exercise, breath and yoga
activities.

° Encouraging every individual for the usage of
AarogyaSetu mobile application.

3.3 CONCLUSION

The Pandemic Covid-19 is highly transmittable
and there inculcating increased awareness is the primary
aspect to restrain the contagious communication of
Covid-19 infection. The results showed that respondents
had a good level of awareness and moderate level of
attitude on the situation of Covid-19. In consideration of
worse situation of Covid-19, following preventive
practices strictly could reduce the spreading of infection
which is slightly liberal among the respondents. Also, it is
advisable to follow the rules and regulations laid by
Ministry of Health especially fewer immune people by
avoiding close contact with others to evade the current
pandemic situation.However, several necessary
knowledgeable factors like manner of transmission, acute
symptoms, hygienic preventive educational programmes
regarding Covid-19 to be inculcated with well-structured
informative programmes which contribute for preventive
practices.
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VIRTUAL LEARNING IN HIGHER EDUCATION IN COVID-19
Dr. C. Brindhadevi, Assisiant Profexsor, S/ GVG Visalokshi College for Women (Awronomous ), Udumalper

Abstract: - The Covid-19 pandemic has enforced many sectors to shift their bases online including
education, where numerous colleges have started teaching their students through virmal platforms across the
world. In India, hinvever, the story in terms of online education tends te differ av compared 1o remainder of the
world. Before this pandemic perind, there was already high growih and adoprion of virtuel learning within the
Sield of education hax been infroduced, with global ediech invesiments reaching USSI18.66 billion in 2009 and
therefore the overall marketplace for online education projected to succeed in $330 Billion by 2025, It is often
of lunguage apps, virual feaching & cooching. video conferencing fools, or online leaming software, there has

been a sertons surge i wsage since Covid-19.

Keywords: Virtual platforms, Covid-19, e-learming.

Imtroduoction: - The Covid-19 pandemic has
enforced many sectors 1o shift their bases online
incloding edvcation, where numerous colleges have
started  teaching  thewr students throwsgh  vartaal
platformis across the world. In India, however, the
story o lerms of onhine education wends 1o differ as
compared o remander of the world.

Countrnes are at dhssimular opumons o therr Cod-
19 infection rates, worldwide there are currently quate
bilkon voungsters in mimy countnes suffermg from
college closures thonks to the pandemic. A sudden
chumge of shifi from the classroom in many parts of
the world, some are wondenng whether the adoption
of online learning will still persist post-pandemic, and
the way such a change would impact the worldwide

Before this pandemic period, there was already
high growth and adoption of virtual learning within
the ficld of education has been miroduced, with
global ediech investments reaching USS18.66 billion
in 2019 snd therefore the overall marketplace for
online education projected 1o succeed in 3350 Billion
by 2025, It is ofien of lnguage apps, virtual tesching
& coaching, video conferencing twols, or onling
learming software, there has been a serious surge in
the usage since Covid-19.

Education Sector During Covid-19 Period - A
Summary: UNESCO has projecied that about 1.26
hillion youngsters or 70 percent of yvoungsters round
the world have had their education disturbed doe 10
the pandemic and an outsized number aof those
youngsters are from what UNESCO calls the “low
tech or no tech™ phase, with India contributing 300
milhon of the 126 bilhon voungsters. Gaven thas
backdrop, Professor Sahana Murthy descnibed things
behind the surge of onling education i India because
the clue of “Emergency Remotle Teaching™ She
narrates that, theres a change between emergency
remote teaching and cffective onhine learning. She
explained that for online teaching, a long side the
need of wols like online platforms, one needs access
also s mned teachers. She resolved her pnimary
declaration by highlighting on the position of shifting
the amttiiudes of the teachers also as students smce
onbine teaching only limits 10 a through a foce-1o-face
lens. A method during which this might be applied is
through the LCM Model, which focusses on a
“leamner-centric approach towards the designing and
conducting of onling courses™.

FPeer Revtewed

. Shakila Shamsu shed light on the practice of
technology for education shouldnt be seen as an
oitcome of the pandemic, but as a thought that has
been oagomg for several vears. She documented aow
by outhmng the diligence of the National Mission on
Education through ICT which was a robust approval
of the |lth five-year plan. She illuminated how the
Saelhte Instructional Television Expenment watlhun
the 1970: ond academic broadcasting that happen
over the radio were ways dunng which technology
was utilized in the sector of education, giving
“equilable sccess™ 1o all or any those leammg
through those chonnels. By the mmative of MHRD
had launched a channel for college kids 1o require
online courses and @t the present 15 million studems
is enrolled with i It also thrown a subsidiary direct-
to-home channel in 2019, called Swayam Prabha. The
numbers of viewers are doubled compared to s
parent channel. She believed that the rationale India
ismt ready o transition swifily from face-to-face
education to remote leaming is that the absence of
instinstional preparedness and simple understanding
by students 1o the new mode of delivening classes,
She submitted that “higher education institutions
should start prepanng a twional plan of action™
Therefore, there's a “need fo walch mstitutions,
faculty and students 1o repurpose e-content during a
manner that ums into the curmcula for altaining the
specified leaming objectives of that specific course™,
She established her primary statements by saving that
t succeed in a bigger awdience, it's essential 1o
organize e-content which should be made obtainable
in local languages.

Dr. Ashwin Fernandes from his views asbout
Covid-19 feiched that s a “sccond storm to
education mn India”. He said this s often due 1o three
key reasons, Fustly, the enlagped pmcbice of
technology for vaned wleas, porbcularly for
cducation, has “encournged assumnce for users™
Secondly, India has tned o trace the footpaths of UK,
US and UNESCO prototypes of online education and
lastly #f hang on how both these factors “level the
playing field for Indsan universities.” Discussing the
study conducted by his orgamization which focused
on whether Indin was equipped for a digial
transformation, he revealed that quite 80 percent of
India’s population uses their mobile hotspot for
accessing the web, 96 percent of scholars are using
android mobile and sccessing w0 educational
resources faced problems with intemet connectivity,
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He says il might be happening due to the low cost of

internet  in  India, because it steered o the
overburdening of systems. From his views he feels
that India is cumrently in beginning stage of the
transition from face-to-face learming to  online
education, where classes have begun 1o be tnken
online. Stage 2 of this transiton 15 where there's “ 100
pereent course delivery online (assessment, grading)™
and Stage 3 1s where there's “thorough transfer in fact
credit through online mode” He determined by
suggestng that, for lndin 0 make an efficient
maodification 0 online platforms for education, il
must discourse the facihiy supply 1ssues as soon and
then later it brings a change wwards online ieaching
and learning and conduct robust training for faculty
and students on ed-tech twols,

Dr. V. Sridhar enlightened the “Nomenclature of
Onlne  Education™, which ncorporaies “Learmng
Management”, “Course Delivery™, “Assessment and
Evaluation™ and “Sync Course Conduct.™ beheving
Dr. Fernandes on the overcapacity of network
connections  resulting in the poor connectivity
experienced by students in online education, he
suggesied a couple of possible solutions. The think is
that we've o supply internet connectivity through
DTH or cable networks or give internel connection
through landline infrastructure. Another rosdblock w
online edvcation, is that the observing of online
wsessment. 5o a5 o extend internet connection in
mural areas, connections might be taken from cilies or
places with an opportunity of upper inlernet
connection and access.

According o a repont of the MHRD, Government
of India conducted a survey on education sector and
observed that there are 993 universsities, 39931
Caolleges and 10,725 other (Stnd Alone) Institutions
scheduled on their gateway, which contribute to
education. These imsttwtions further reflect the
scholar density of India because the total enrolmenis
in education per annum sre nearly 374 million,
reflecting the expanding horizons of the education
industry, The universe was seen grasping bound by
the pazsing day wp to Coronavirus impacted the
couniry intéensely. While academic experis are
pushing for online models of education - be o
classroom learning or lessons, we are however 1o lind
out how successfully a nation that primarily relies on
an offling mode of weaching can seamlessly transgress
to a web medium of teaching and education. Sa, the
question s will the Coronavirus Pandemuc end in a
replacement solution for education and imnovation.

The conventional Indian education system
follows face-to-face or physical teaching, albeit the
trend of sudic-visual mds m  clasorooms  was
introduced a decade ago. Popular academia’s in India
like the University of Delhi are offering online
classes to its  siudenis already. Bul countless
education organizations in India aren’t furnished with
such amenities. Within the event of such s niche,
some students might face the bruni brutally, which
cothd affect thewr entire school year, Unless we adopt
from couniries where the quality of education is way
miwre advanced & flexible compared 1o ours.

il Ixunie - 01, Covid-19, July 15, 2020/ ISSN 2275-3199

Education Sysiem Egquipped to Handle the
Change: - In a study by Times education in 2018, the
front-runners of famous worldwade universities were
of the opinion that online teaching could never match
with physical room teaching. Once we mention how
equipped Indian educstion System 1o handle the
chonge, we'd hke 1o stay in mind that the digital shifi
in India is comparatively new, It is not only 1o our
country India, but in Asia alse. You'll be omazed o
understand that the primary Asian Massive Open
Onling Course (MOOC) was developed by the Hong
Kong University of Science and Technology within
ithe year 2012 only,

Indian Educational instiutions will take a period
to handle the modification and be welcoming the new
methods because the approach of the education
system here may be a lecture-based approach to
teaching. Digital weaching is more evident in schoals
and therefore the school students teachers/parenis are
casier with this approach in comparison 1o education
set-up in India. Within the evemt of COVID-19,
onling teaching has become a necessaty, for not only
colleges i India but worldwide w0 seem for
innovative solutions during a shon period of your
time and 1o always have a Plan-B in situ.

2020 Year for Higher Educational Sector: -

Examinations: With boanl exams, umiversity
exams, college exams, the doorway test being
postponed, it be an enormous challenge for collepes
to finish their syllabus on time withoul compromasing
on the education quality. By the posiponement in
semester exams 0 college being shuidown o delay in
national level entrance tests, i's the waorial year of
the scholars which will suffer. As already discussed,
JEE Main which is that the ticket 1o engineering
education i India has already been postponed thanks
Lo the Coronavirus outbreak & will cause the delay
within the start of educational sessions for many of
the engincenng colleges and most of the opposie
colleges will witness a delay also. Not just that it's
estimated that students meaning o take admission in
2020 are now clueless on how and where they ought
to apply to high schools from here on.

2020 Admission for Colleges Amidst: an
outsized clhumk of India's admission system 18
fractured and most of the scholars in India believe the
offtine process for asdmissions. s a  known
incontrovertible fact that most of the people within
the couniry dont have access to high-speed Wi-F
amnd most of the scholars m small ahesiowns
villages prefer the offline admission process.
Consistent with a pwcce of wnbng poblished n
Times, “schools with more or less open admissions
New  Hampshire Universities  fundamentally
rethought and reconstructed thewr UG programs, with
virtusl media o supply increased access al lower
cost, the selective colleges generally went on with
their classroom business &8 was common” To
implement an equivalent in India could be a time-
taking process merely die to 4 weak education
sysiem.

|
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While it's a still gray area, platforms like ours
have provisions to facilitate remote applications to
high schools in India for his or her UG & PG.
College Dekho festures a platform called the
Common form or CAF, wherein students can refill
one form w use (o guite 250+ colleges in India sl one
go! This is often facilitated with a web counseling
facility, wherein education expents counsel studenis
on the simplest course, degree or college for college
kids basis his’ her academic background and
aspiration. Students can wse this chance for online
applications to high schools for admissions in 2020,

Educational Institutions Placements:  The
COVID-19 panic period has directed 1o numerous
colleges in India to defer their GOV Pl (Group
Discussion’ Personmal Imerview) process. Popular
management colleges like Management Dev ni
MDI had scheduled the WAT-GD-Pl round in
Mumbai from March 21-26, 2020 but an equivalent
has been postponed and therefore the revised dates
are going 0 be isswed soon, Likewise, another
standard college 1IM Lucknow has also decided to
delay its GD-PI for an indefinite period of your time.
There are chances that the 2020 placement season
may witness a dip because the Warld Economy goes
through a huge decline. With pew and more added
companies demanding an ‘outplacement’. wherein
support facility s provided by few organizations to
assisl previous employee’s transition W fresh jobs or
are deferring their joining dates, it'll not be aggressive
to assume that globally, we are heading towards a
serious recession in 2020. The Indian Economy and
therefore the market will take time to regrow. Within
the event of such uncertainty, sudents in 2020 can
seize this chance 10 require up a ceriificaie’ pursue an
academic degree.

MHRD Digital Initiatives for Education :The
best open access resources with some best ICT
Initiatives (In India & Abroad) with their access link
like National digital Library, SWAYAM online
courses, Natonal Knowledge Network, NPTEL, Info
part, Talks w teacher, A- View, Vinual Labs,
FOSSEE, Spoken Totorial, e- Yantra, Oscar++, E-
Kalpa, NCERT Text Books, directory of open access
Journals, Open Knowledze Repository — Intemational
Bank for Reconstruction and Development, UGPG
MOOCs, == PG Pathshala, SWAYAMPRABHA &
shodh Sindhu, Vidwan, Oxford Open, Cambridge
Umiversity Press elc... for the advantage of Studenis
and school members within the field of upper
Education.

Conclusion: Since our country has been adapting
o the new-age learning, but there siill lays a
difficulty m making the endeavor’s entircly
successful. Anything still remains together is that
merely 45 Crore general puoblic of our owverall
population of the country have access (o the intemet
and thus to Virual and e-leamning. The people
residing n nural arcas are still considerably berefi of
the newest advancemenis and thus hampering the

explanation for onling leaming, Now, viriual
classrooms aren’t only hooked in (o e-lectures but
also reguire one W possess access o the e-content and
onling study material, practice sheets ete, as well,
And that’s where we lag behind us Indin isn't fully
equipped w form education resch all comers of the
date via digital platforms or online classrooms or
Virtual technology, During a country just like the
US.A. there are many low-income students who
don't have access o broad bands and laptops; digital
leaming won't be the perfect solution. An equivalent
is that the case with India, not every student here is
tech-savvy of has access o the high-speed internet
and can therefore suffer. When classes actpally
commence online, many students will suffer due 1o
their inability in touch the value. Students who have
sccess and thorough knowledge towards technology
are capable of leaming new things in online or virual
educational platforms. A report says that on an
average, students preserve 25-60% more material
when learming online (viriually) compared o only 8-
10% during a classroom. This is ofien mostly thanks
to the scholars having the ability to find out faster
onling; e-learning requires 40-60% less time to find
out than during a traditional classroom location since
students can leam ut their specific pace, accepted
back and re-reading. skipping, or sccelerating
through concepts as they choose.

Unless India makes internet available to all or
any, there are chances that the gap in education
quality may widen. The scholars who aren’t
privileged just like the others are going to be held
back thanks to the present resort snd there's no
denving that. But universities and therefore the
government of India are relentlessly trying to return
up with un answer to resolve this problem.

References:

I. Fahad Alnerise , Computer department collepe of Science &
Arts, Qasvim University  Albrass, Sawdigrabia” Difficulties
in Teachimg Online with Blockboard Learn Effects of the
COVID-19 Pandemic in the Western Branch Colleges of
Oassim  Umiversite =, (UACSA) Inrernational  Jowrnal of
Advamced Computer Science and Applications, Vol 11, No.
5, 2020

2 Aggilanda Earwvary Mursthy and Fadhiloh Mar Yamin,
Maolgvsia, “The Percepiion, and Effectiveness (F Learning
Management Svsiem (LMS) Usage Among The Higher
Education Studentx”, Jowrnal of Techmology oand
Operations Manggewent, 12, No_ ! {Julvi 207, pp: 86— 68

i K. Alshabran ond M. Ally, Tremgforming Education in the
Gulf Region:" Emerging Learming Technologies  and
Innovarive Pedagogy for the 2sr Cennwry”, Rourledge,
London, UK, 2016,

A N A Adzhariddin and L. M Lisg, “Ledaviiig mdnagemei
systems  (LMS) among wmiversity swdents; does  ir
werrk ®. “Indternational Jowrmal of o -Education, ¢-Businexs, ¢-
Management amd e-Learning, vol. 3, no, J, P 2458252
2003,

Website

5 hepsswww bphe rediscationdig st oom

6, hetprgovermmen, economicrine s indfarime s com

T hatp s, onfonline org

Peer Reviewad ... National Sourmal an

‘Social fuwes & Problems' / Page 62



IlIHIIIWII\IIIH

- i
Puhlished Byr -
o~ IJEFARTHEHT OF SCHHDLDG? i :
mmms MOR ARTS, mmm &
K nmvmm!umimcm /
-

. pus. TUMSAR, DIST.BHANDARA - 441912, gt ko

= Eﬂ&&mnﬂpﬂanmmﬁlﬂgﬂ@rﬂﬁmml LM ." nhhagatmﬁﬂ@yahua.m i 2
R@N Wabsile -Mﬂﬂw& Jowsrmal Wabsing: wwei jourmalsnmcsipoorg in ﬁ
I\ Phone Mo, - 07183-232300 / 07 183-233301 Mobile - 02422113067 / (420350657




e Mukt Shabd Journal

JOURNAL

UGC CARE GROUP-1JOURNAL
ISSN NO : 2347-3150 / web : www.shabdbooks.com / e-mail : submitmsj@gmail.com

CERTIFICATE OF PUBLIGATION

This is to certify that the paper entitled

Certificate ID : MSJ/3079

“An Overview of Government Schemes for the Start-ups in

APPROVED

Travel and Tourism”

IMPACT
FACTORS Authored by

4.6 Dr. .M.Rajapriya, Assistant Professor

DOI:09.0014.MSJ

m Exaiti
ros
[ TosErow Sri G.V.G.Visalakshicollege for women, Udumelpat.

5 Qe A Has been published in

Sumit G 1
b MUKT SHABD JOURNAL, VOLUME X, ISSUE I, JANUARY - 2021

MSJ

www.shabdbooks.com




DRSRK

UGC CARE Group I Journal

CrerTIFICATE

OF PUBLICATION

This is to Certify that the Paper Entitled

A STUDY ON THE SATISFACTION LEVEL OF COIR MANUFACTURERSIN POLLACHI, COIMBATORE
DISTRICT

Authored by
Dr. M. RAJAPRIYA

Assistant Professor, Department of Commerce, Sri G.V.G Vishalakshi College for Women,
Udumalpet, Tamil Nadu

Vol.11 Issue. 04 No.02 Month April Year. 2021
Has been published in

Dogo Rangsang Research Journal

Impact Factor : 7.12

Editor



Malaya Journal of Matematik, Vol. 9, No. 1, 354-356, 2021
https://doi.org/10.26637/MJM0901/0059

Epiregularity in generalized topological space

A. Kalavathi'", R. Angel Joy? and R. Selvavadivu®

Abstract

properties in this paper.
Keywords

AMS Subject Classification
18F60.

The notion of generalized epiregularity in generalized topological space is introduced and investigate some of its

Generalized Epiregular, Generalized Hausdorff, Generalized Completely Hausdorff, Generalized Paracompact.

.23 Department of Mathematics, Sri GVG Visalakshi College For Women (Autonomous), Udumalpet-642128, Tamil Nadu, India.
*Corresponding author: ' kalavathigvg2018@gmail.com; 2angeljoyruban@gmail.com
Article History: Received 24 April 2020; Accepted 09 December 2020

©2021 MJM.

Contents
1 Introduction........c.cviiiiiiiiiiiiiiiieiieneenns 354
Preliminaries ......c.vovviiiiiiierini i nnrnnnenns 354
Generalized Epiregularity ..............covevevann 354
References .......cvveviiiiiiiiiiniiiiariarnnnnnnss 356

1. Introduction

One of the important development of general topology in
recent years is the theory of generalized topological spaces
defined by A. Csaszar [2]. In particular, he introduced the
basic operators in generalized topology. Noiri and B. Roy
[1]in 2011 introduced a new kind of sets called generalized
u-closed set in a topological space by using the concept of
generalized -open set introduced by Csaszar. In 2011, M.
S. Sarsak [13] studied separation axioms and B. Roy [1] in-
troduced regularity and normality on generalized topological
spaces using generalized pl-closed and p-open sets. Sami-
rah A. Alzahrani[12] introduced the concept of epiregularity
in topological spaces and studied its topological properties.
We introduced the concept of epiregular space in generalized
topology and studied some of its basic properties using the
concept of generalized p-open and generalized p-closed sets.

2. Preliminaries

In this section, we recall some definitions and basic results
used throughout the paper.

Definition 2.1. [/4] Let topology T on a set Y contains
another topology T' on Y (that is, every member of T’ is a

member of T), we say that T is a stronger or finer topology
than T', or that T’ is a weaker or coarser topology than 7.

Definition 2.2. [3] A generalized topological space (Y, L) is
said to be generalized paracompact if every W-open covering
of Y has p-locally finite [L-open refinement that covers Y.

Definition 2.3. [4] A generalized topological space (Y, L) is
said to be generalized Hausdorff if for any two distinct points
m and n, there exists disjoint [L-open sets A and B such that m
€Aandn € B.

Definition 2.4. [1] A generalized topological space (Y, lL) is
said to be generalized regular (generalized T3) if for each [i-
closed set F of Y not containing m, there exist disjoint [L-open
sets A and B such thatm € A and F C B.

Definition 2.5. [1] A generalized topological space (Y, ) is
generalized normal (generalized Ty) if for any pair of disjoint
U-closed subsets G and H of Y, there exist disjoint [L-open sets
A and B such that G C A and H C B.

3. Generalized Epiregularity

Definition 3.1. A generalized topological space (Y, W) is
called generalized epiregular if there is a generalized coarser
topology (Y, ') on Y such that (Y, U') is generalized Ts.

Example 3.2. LetY={p,q,r}, u ={¢.{p}.{q}.,{r}. {p.q}
{a:ryApsryApsq.r}}

and p' = {9, {p}.{a}.{p.qa}.{a,7}.{p,q,r}}. Hence (Y,p')
is generalized T; (generalized regular Hausdorff) space. Here

(Y, ) is generalized epiregular.



Theorem 3.3. Every generalized epiregular space is general-
ized Hausdorff.

Proof. Proof directly follows from the definition 3.1. O

Remark 3.4. Converse of the above theorem need not be true
which is given in the following example.

Example3.5. LetY = {p,é]} and/.l,:{(p,Y, {p}v{q}v{r}v{p’ }}

Here (Y, 1) is generalized Hausdorff but it is not generalised
epiregular. Here there does not exist coarser topology (Y, i)
such that (Y, ') is generalized T5.

Definition 3.6. A generalized topological space (Y, 1) is said
to be generalized completely Hausdorff if for any x # y, there
exists disjoint [L-open sets A and B such that x € cl (A), y € cl
(B).

Theorem 3.7. Every generalized epiregular space is general-
ized completely Hausdorff.

Proof. Let (Y, 1) be any generalized epiregular space, and
let m, n be any two distinct points in Y, then there exists
generalized coarser topology ' on Y such that (Y, ') is
generalized T3. By generalized T, of ', there exists P, Q
€ (Y, u') such thatm € P,n € Qand PN Q = ¢. Also by
generalized regularity of y’, there exists A, B € (Y, y’) such
that m € A C (cI(A))* C Pandn e BC (cl(B))* C Q, where
(cl(A) ={meY:DNA+#@,¥openDin (Y,u'),me D}
similarly (c/(B))*. Since (cI(G))* C (cI(G))*, for any G
C Y, this implies that (c/(A))* C (cl(A)*. As (cI(A))* N
(cI(B))* = ¢ then (cI(A))* N (cI(B))* = ¢. Thus (Y, u) is
generalized completely Hausdorff. O

Remark 3.8. Converse of the above theorem need not be true
which is given in the following example.

Example 3.9. Let Y = {q,r} and u = {¢,{q},{r},{q,7}}.
Here (Y, 1) is generalized completely Hausdorff but it is not

generalized epiregular. Here there does not exist coarser
topology (Y, W) such that (Y, ') is generalized T;.

Theorem 3.10. [f the generalized coarser topology (Y, U') of
the generalized epiregular space (Y, lL) is generalized para-
compact, then (Y, |) is generalized Tj.

Proof. Proof of the theorem follows definition from 2.3 and
2.4. O

Theorem 3.11. Any generalized epiregular compact space is
generalized Ty.

Proof. Let the generalized epiregular compact space be

(Y, p) then generalized coarser topology (Y, i) is general-
ized T3 which implies that it is generalized 7,. Also every
generalized epiregular compact space is generalized Ty. [J

Theorem 3.12. In an generalized epiregular space, for ev-
ery generalized compact set G and every m & G, there exist
disjoint lL-open sets A, B such that G C A and m € B.

355
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Proof. Let (Y, i) be generalized epiregular space, then there
exists a generalized coarser topology i’ on Y such that (Y,
u') is generalized T3. Let G be any generalized compact set
in (Y, ) and let m ¢ G, hence G is p-closed in (Y, tt') and m
¢ G, by generalized regularity of (Y, it'), there exists A, B €
u suchthat GC A,me Band ANB = ¢. O

Theorem 3.13. If G and H are disjoint generalized compact
sets in an generalized epiregular space (Y, IL), then there exists
disjoint l-open sets A and B such that G C A, H C B.

Proof. Let (Y, ) be generalized epiregular space, then there
exists a generalized coarser topology u’ on Y such that (Y,
u') is generalized T3. Let G, H be any disjoint generalized
compact subsets of (Y, ) , hence they are disjoint generalized
compact subsets of (Y, ') and by theorem 3.10 for each

p € G and generalized compact set H, there exist (t-open sets
A4, By such that p € A,, H C B, and A, N B, = ¢. Now
consider G as an arbitrary generalized compact set disjoint
from H. (By theorem 3.10), for each p in G, disjoint y-open
set A, containing p and B, containing H, such that A = UL,
A, is p-open set containing G and disjoint from B = N}, By,
which is a y-open set containing H. O

Theorem 3.14. Generalized epiregularity is a generalized
topological property.

Proof. Let (Y, 1) be generalized epiregular space. Assume
that (X, it1) = (X, W). Let u| be a generalized coarser topol-
ogy on Y such that (Y, u) is generalized T3. Let f : (Y, )
— (X, Up) be a generalized homeomorphism. Define a gen-
eralized topology 1} on by (X, uj) = {f (A): A € u{}. Then
W, is a coarser than uy and (X, p}) is generalized 73. Hence
(X, up) is generalized epiregular. O

Theorem 3.15. Generalized epiregularity is a generalized
hereditary property.

Proof. Let (Y, 1) be generalized epiregular space, and let
(X, ux) be a subspace of (Y, u). Let u’ be a generalized
coarser topology on Y such that (Y, tt') is generalized Tx.
Since generalized T3 is generalized hereditary, (X, iy ) is gen-
eralized T3 and py C ux. Therefore (X, ty) is generalized
epiregular. O

Theorem 3.16. Generalized epiregular is an generalized ad-
ditive property.

Proof. Let (Yy, Wg) be an generalized epiregular space for
each o € A, let u/,, be a generalized coarser topology on Y,
coarser than L such that (Y, fy,) is generalized T3. Since
generalized 7 and generalized epiregularity are both gen-
eralized additive, ®gecp Yo, ‘LL(/X) is generalized 73, and its
generalized topology is coarser than the generalized topology
on ©gea Yo, Ha)- O

Theorem 3.17. Let {(Yy, Uo) : & € A} be a family of gener-
alized topological spaces, and let Y = Ilyecp Yo. Then (Y, 1)
is generalized epiregular, where U is the Tychonoff product

N %,
= 7

(N



generalized topology, if and only if (Yo, Ug) is generalized
epiregular for each o € A.

Proof. Assume (Y, p) is generalized epiregular, and let
€ A, by theorem 3.13, every subspace of (¥, ) is general-
ized epiregular. Then there is a subspace of (¥, u) that is
generalized homeomorphic to (¥, Ug). Since generalized
epiregularity is a generalized topological property (Yg, g) is
generalized epiregular. Assume (Yy, Uy ) is generalized epireg-
ular space for each o € A, let 1/, be a generalized topology
on Y, coarser than g such that (Yg, ) is generalized T5.
Since generalized T3 is multiplicative, [Ty Yy is generalized
T; with respect of the generalized product topology of i/ s,
and its generalized topology is coarser than the generalized
topology on ITyecn (Yo, Ue). Hence (Y, w), Y =Tlgep Yy is
generalized epiregular. U
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ON NANO GENERALIZED PRE c¢c-CONTINUOUS FUNCTIONS IN NANO
TOPOLOGICAL SPACES

P. PADMAVATHI! AND R. NITHYAKALA

ABSTRACT. The purpose of this paper is to introduce a new class of continuous
functions called Nano generalized pre c-continuous functions in Nano Topolog-
ical Spaces and derive their characterizations in terms of nano generalized pre
c-closure, nano generalized pre c-interior, nano generalized pre c-kernel and
nano generalized pre c-surface.

1. INTRODUCTION

Continuous functions play a major role in general topology. Several authors
have studied different types of generalization of continuous functions. Lellis
Thivagar and Carmel Richard [1] introduced the notion of Nano Topology with
respect to a subset X of a universe which is defined in terms of approximations
and boundary region. They defined nano closed sets, nano interior and nano
closure. They [2] also introduced nano continuous functions, nano open maps,
nano closed maps and nano homeomorphisms in nano topological spaces. Pad-
mavathi and Nithyakala [4] introduced nano generalized pre c-closed sets.

In this paper we have introduced a new class of continuous functions called
nano generalized pre c continuous functions and established some of their repre-
sentations in terms of nano interior, nano closure, nano kernel, nano generalized
pre c-interior, nano generalized pre c-closure, nano generalized pre c-kernel and
nano generalized pre c-surface of sets.

Lcorresponding author
2010 Mathematics Subject Classification. 54B05, 54CO05.
Key words and phrases. Ngpc-closed set, Ngpc-continuous function, Ncgpc-continuous

function.
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2. PRELIMINARIES

Definition 2.1. [1] Let U be a non empty finite set of objects called the universe
and R be an equivalence relation on U named as indiscernibility relation. Then U
is divided into disjoint equivalence classes. Elements belonging to the same equiva-
lence class are said to be indiscernible with one another. The pair (U, R) is said to
be approximation space. Let X C U. Then

(1) The lower approximation of X with respect to R is the set of all objects,
which can be for certain classified as X with respect to R and is denoted
by Lr(X). Lr(X) = U,ep{R(z) : R(x) € X} where R(x) denotes the
equivalence class determined by Lr(X).

(2) The upper approximation of X with respect to R is the set of all objects
which can be possibly classified as X with respect to R and is denoted by
Un(X). Un(X) = U,cu{R(x) : R() N X # 0},

(3) The boundary region of X with respect to R is the set of all objects which
can be classified neither as X nor as not-X with respect to R and it is
denoted by Br(X). Br(X) = Ur(X) — Lr(X).

Proposition 2.1. [1] If (U, R) is an approximation space and X,Y C U, then
(1) Lr(X) € X C Ur(X)

(2) Lr(0) =Ugr(0) =0
(3) Lr(U) =Ur(U) =U
(4) Ur(XUY) = Ur(X) JUr(Y)
(5) Ur(XNY) CUr(X)NUr(Y)
) La(XUY) 2 La(X)ULn(Y)
7) La(X YY) = La(X) O La(Y)
(8) Lr(X) C Lr(Y)and Ur(X) C Ugr(Y) whenever X CY
(9) Ur(X®) = [Lr(X)]* and Lr(X°) = [Ur(X)]*
(10) Ur[Un(X)] = Lz

Definition 2.2. [1] Let U be the universe, R be an equivalence relation on U as
Tr(X) = {U,0, Lr(X),Ur(X), Br(X)} where X C U. Then 7r(X) satisfies the
following axioms.

-Uand ) € Tr(X).

- The union of all the elements of any sub-collection of Tr(X) is in Tr(X).
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- The intersection of the elements of any finite sub collection of Tr(X) is in
TrR(X).

Then 7r(X) is a topology on U called the nano topology on U with respect to X.

We call (U, 7r(X)) as a nano topological space. The elements of 7r(X) are called

as nano open sets. The complement of the nano open sets are called nano closed
sets.

Remark 2.1. [1] If 7r(X) is a nano topology on U with respect to X, then the set
B ={U, Lg(X), Br(X)} is the basis for tr(X).

Definition 2.3. [1] If (U,7r(X)) is a nano topological space with respect to X
where X C U and if A C U then

(1) The nano interior of A is defined as the union of all nano open subsets
contained in A and is denoted by Nint(A).

(2) The nano closure of A is defined as the intersection of all nano closed sets
containing A and is denoted by Ncl(A).

Definition 2.4. [3] Let (U, 7r(X)) be a nano topological space and A C U. The
set Nker(A) = n{U : A C U,U € 7gr(X)} is called the nano kernel of A and is
denoted by Nker(A).

3. NANO GENERALIZED PRE C-CONTINUOUS FUNCTIONS

In this section, we define nano generalized pre c-continuous function and
study its characterization with Ngpc-int, Ngpc-cl, Ngpc-ker and Ngpc-surf of
sets.

Definition 3.1. Let (U,7r(X)) and (V,7,(Y')) be two nano topological spaces.
The function f : (U,mr(X)) — (V,75(Y)) is said to be Nano generalized pre c-
continuous (briefly Ngpc- continuous) on U if the inverse image of every nano open
setin V is a Ngpc-open set in U.

Example 1. Let U = {a,b,c,d} with ¥ = {{a},{b},{c,d}} and X = {b,d}.
Then tr(X) = {0,U,{b},{c,d},{b,c,d}} is a nano topology on U. Let V =
{z,y,z,w} with V/R' = {{z},{z},{y,w}} and Y = {x,y}. Then (YY) =
{0,V, {z},{y,w},{z,y,w}} is a nano topology on V.
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Then T}g(X) = {®7 U, {a}> {av b}7 {CL, G d}} and T}%(Y) = {97 % {Z}’ {:L‘, Z}»
{y, z,w}} are the complements of Tr(X) and 7,(Y") respectively.

Define f : (U,mr(X)) — (V,1r(Y)) as f(a) = 2z, f(b) = y, f(c) = z, f(d) =
w.Then f~'({z}) = {c}, f*{y,w}) = {b,d}, f'({z,y,w}) = {b,c,d}. Thus the

inverse image of every nano open set in V' is Ngpc-open in U.

Definition 3.2. The Nano generalized pre c-surface of A is defined as the union of
all Ngpc-closed sets of U contained in A and it is denoted by Ngpc-surf(A).

Example 2. Let U = {a,b, c,d} with & = {{a},{b},{c,d}} and X = {b,d}. Then
Tr(X) = {0,U,{b},{c,d},{b,c,d}} is a nano topology with respect to X and the
complement 7x(X) = {0,U, {a}, {a, b}, {a,c,d}}.

Then Ngpc-surf({a}) = {a}, Ngpc-surf({b}) = ¢ and Ngpc-surf({a,c}) = {a,c}.
Theorem 3.1. A function f : (U,7r(X)) — (V,73(Y)) is Ngpc-continuous iff the
inverse image of every nano closed set in V' is Ngpc-closed in U.

Proof. Let f be Ngpc-continuous. Let A be a nano closed setin V. Then V' — A
is nano open in V. Since f is Ngpc-continuous, f~(V — A) is Ngpc-open in U.
That is U — f~'(A) is Ngpc-open in U. Therefore f~!(A) is Ngpc closed in U.
Thus the inverse image of every nano closed set in V' is Ngpc-closed in U if f is
Ngpc-continuous. Conversely, let the inverse image of every nano closed set in
V is Ngpc-closed in U. Let B be a nano open set in V. Then VV — B is nano closed
in V. Then f~'(V — B) is Ngpc-closed in U. That is U — f~'(B) is Ngpc-closed
in U. Therefore f~!(B) is Ngpc open in U. Hence f is Ngpc-continuous. O

Theorem 3.2. Let f : (U,7r(X)) — (V,7,(Y)) be a function. Then the following
statements are equivalent.
(i) f is Ngpc-continuous.
(ii) For every subset A of U, f(Ngpc — cl(A)) C Ncl(f(A)).
(iii) For every subset B of V, Ngpc-cl(f~'(B)) C f~Y(Ncl(B)).

Proof.

(i) < (ii). Let f be Ngpc-continuous and A C U. Then f(A) C V. Ncl(f(A))
is nano closed in V. Since f is Ngpc-continuous, f~(Ncl(f(A))) is Ngpc-closed
in U. Since f(A) C Ncl(f(A)), A C f~YNcl(f(A))). f~HNc(f(A))) is a Ngpc-
closed set containing A. But Ngpc-cl(A) is the smallest Ngpc-closed set con-
taining A. Therefore Ngpc-cl(A) C f~Y(Ncl(f(A))). Thatis f(Ngpc — cl(A)) C
Nel(f(A)).
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Conversely let f(Ngpc — cl(A)) € Ncl(f(A)) for every subset A of U. Let
G be a nano closed set in V. Since f~(G) C U, f(Ngpc — c(f~'(GQ))) C
Ncl(f(f~1(G))) = Ncl(G). That is Ngpe-cl(f~(G)) € f~H(Nel(G)) = f7H(G)
since G is nano closed. Hence Ngpc-cl(f~1(G)) € fYG). But f7YG) C
Ngpc—cl(f~1(GQ)). Therefore f~'(G) = Ngpc—cl(f~ (G)). This implies f~(G)
is Ngpc-closed in U. Thus the inverse image of every nano closed set in V' is
Ngpc-closed in U. Hence f is Ngpc-continuous.

(ii) < (iii). Assume (ii) holds. Let B be any subset of /. Then replacing A by
f71(B) in (i) we have f(Ngpc—cl(f~'(B))) € Nel(f(f~'(B))) = Ncl(B). That
is Ngpe-cl(f~'(B)) < f~(Ncl(B)).

Conversely suppose (iii) holds. Let A be any subset of U. Then f(A) C V. Let
B = f(A). Then we have Ngpc-cl(A) = Ngpc — cl(f~Y(B)) C f~YNcl(B)) =
f~YNecl(f(A))). This implies Ngpc-cl(A) C f~Y(Ncl(f(A))). Thus f(Ngpc —
cl(A)) C Ncl(f(A)). O

Theorem 3.3. Let f : (U, (X)) — (V,7r(Y)) be a function. Also let A C U and
B C V. Then
(i) f is Ngpc-continuous < Nintf(A) C f (Ngpc—int(A)) < f~1(Nint (B)) C
Ngpe —int (f~ (B)).
(i) f is Ngpc-continuous < A C Ngpc — int(f~'Nker (f(A))) & f~4(B) C
Ngpc —int(f~Y(Nker(B))).

Proof. Proof is similar as theorem 3.2 O

Theorem 3.4. Let f : (U, mr (X)) — (V,73(Y)) be Ngpc-continuous. Then for
every subset A of U we have
(i) f(Ngpe— surf (A)) € Nel(f (A)).
(13) Nintf(A) C f (Ngpc — ker(A)).
(1ii) f(Ngpc — ker(A)) C Nker(f (A)).

Proof. (i) Let f be Ngpc-continuous and A C U. Then f(A) C V.Ncl(f(A)) is
nano closed in V. Since f is Ngpc-continuous, f~'(Ncl (f (A))) is Ngpc-closed
in U. Therefore Ngpc-surf (f~!(Ncl (f (A)))) = f~1(Ncl(f (A))). But we know
that f(A) C Ncl(f(A)),AC f'(Ncl(f(A))) which implies Ngpc-surf A C
Ngpc — surf(f~1(Ncl (f (A)))). Hence Ngpc-surf (A) C f~Y(Ncl (f (A))). That
is f(Ngpc — surf(A)) € Ncl (f (A)). Proof of (ii) and (iii) are similar. O
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4. NANO CONTRA GENERALIZED PRE C-CONTINUOUS FUNCTIONS

In this section, we define nano contra generalized pre c-continuous function
and study its characterization with Ngpc-int and Ngpc-cl of sets.

Definition 4.1. Let (U, 7r(X)) and (V, 73(Y)) be two nano topological spaces. The
function f : (U, 7r(X)) — (V,7(Y)) is said to be Nano contra generalized pre c-
continuous (briefly Ncgpc-continuous) on U if the inverse image of every nano open
set in V is Ngpc-closed in U.

Example 3. In Example 1, Define f : (U, r(X)) — (V,7(Y)) as f(a) = w, f(b) =
v, f(¢) =z, f(d) = 2 Then f~'({z}) = {c}, /7' ({y, w}) = {a. 0}, [ ({z,y, w}) =

{a, b, c}. The inverse image of every nano open set in V' is Ngpc-closed in U.

Theorem 4.1. A function f : (U,7r(X)) — (V,75(Y)) is Ncgpc-continuous iff the
inverse image of every nano closed set in V' is Ngpc-open in U.

Proof. Let f be Ncgpc-continuous. Let A be a nano closed setin V. Then V' — A
is nano open in V. Since f is Ncgpc-continuous, f~1(V — A) = U — f71(A)
is Ngpc-closed in U. Therefore f~!(A) is Ngpc-open in U. Thus the inverse
image of every nano closed set in 1/ is Ngpc-open in U. Conversely, assume that
the inverse image of every nano closed set in V' is Ngpc-open in U. Let B be
a nano open set in V. Then V — B is nano closed in V. By our assumption
YV — B) =U — f~}(B) is Ngpc-open in U. Therefore f~!(B) is Ngpc-closed
in U. That is the inverse image of every nano open set in V' is a Ngpc-closed set
in U. Hence f is Ncgpc-continuous. O

Theorem 4.2. Let f : (U,7r(X)) — (V,7,(Y)) be a function. Then the following
statements are equivalent.

(1) f is Ncgpc-continuous.
(71) For every subset A of U, f(Ngpc — cl(A)

) € Nker(f(A)).
(i4i) For every subset B of V, Ngpc — cl(f~*(B)) !

Nke
C f~Y(Nker(B)).

I
Proof.
(i) = (ii). Let f be Ncgpc-continuous and A C U. Then f(A) C V. Nker(f(A))

is nano open in V. Since f is Ncgpc-continuous, f~(Nker(f(A))) is Ngpc-closed
in U. Since f(A) C Nker(f(A)),A C f~Y(Nker(f(A))). [~ (Nker(f(A)))
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is a Ngpc-closed set containing A. But Ngpc — cl(A) is the smallest Ngpc-
closed set containing A. Therefore Ngpc — cl(A) C f~'(Nker(f(A))). That
is f(Ngpc — cl(A)) C Nker(f(A)).

(ii) = (iii). Assume (ii) holds. Let B be any subset of V. Then f~!(B) C U.
By our assumption f(Ngpc — cl(f~Y(B))) C Nker(f(f~'(B))) = Nker(B). That
is Ngpc-cl(f~1(B)) C f~'(Nker(B)).

(iii) = (i). Suppose (iii) holds. Let G be a nano open subset of V. Then by
our assumption Ngpe-cl(f~1(G@)) C f~(Nker(G)) = f~'(G). But we know that
fHG) C Ngpc — cl(f~1(@G)). That is Ngpe-cl(f~1(G)) = f~1(G) implies f~(G)
is Ngpc-closed in U. Therefore f is Ncgpc continuous. O

Theorem 4.3. Let f : U — V be a function. Also let A C U and B C V. Then we
have
(1) f is Ncgpc-continuous <> Ngpc-cl(f~(Nint(f(A)))) C A
& Ngpe-cl(f~'(Nint(B)) C f~*(B).
(2) f is Ncgpc-continuous <> A C Ngpc-int f~1(Ncl f(A)))
& 7Y B) C Ngpc-int (f~1(Ncl(B))).

Proof. Proof is similar as theorem 4.2. 0
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Abstract
The main objective of this paper is to apply eliminination of attributes in information systems through nano topological spaces. The risk
factors that cause chronic kidney disease are identified by generating the basis in nano topological spaces.
Keywords: Nano topological space, basis, attributes.

1. Introduction

Chronic kidney disease also called chronic kidney failure describes the gradual loss of kidney function. The disease is
chronic because the damage to the kidney happens slowly over a long period of time. Kidneys filters wastes and excess
fluids from the body, which are then excreted. When chronic kidney disease reaches an advanced stage, dangerous levels of
fluid, electrolytes and wastes build up in the body. Treatment for chronic kidney disease focuses on slowing the progression
of the kidney damage, by controlling the underlying cause. Chronic kidney disease can progress to end stage kidney failure
which is fatal without artificial filtering or a kidney transplant. In this paper an attempt is made to identify the risk factors
that cause chronic kidney disease from the information among some patients.

2. Preliminaries

We recall the following definitions.
Definition 2.1. [2] Let U be a non empty finite set of objects called the universe and R be an equivalence relation on U
named as indiscernibility relation. Then U is divided into disjoint equivalence classes. Elements belonging to the same

equivalence class are said to be indiscernible with one another. The pair (U,R) is said to be approximation space. Let X &
U. Then
(i)  The lower approximation of X with respect to R is the set of all objects, which can be for certain classified as X with

respect to R and is denoted by L 5 (X).
La(X)= U,y {R(x):R(x) S X} where R(x) denotes the equivalence class determined by L  ( X).
(i)  The upper approximation of X with respect to R is the set of all objects which can be possibly classified as X with
respect to R and is denoted by U/ (X).
Uz (X) = U,y {R(x):R(x)NX %07} .
(iii)  The boundary region of X with respect to R is the set of all objects which can be classified neither as X nor as not-
X with respect to R and it is denoted by Bz (X).
Br(X)=Ug(X)- Lg(X).
Remark 2.2. [2] If Tz (X) is a nano topology on U with respect to X, then the set B = {U,L 5 (X), Bz (X)}is the basis
for 75 (X).
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Patients Diabetes Smoking and | Hypertension | Obesity Family CKD
Alcohol History
1 1 1l * 1 * Sure
2 v x v x "l Sure
3 x Vv b v b Not Sure
4 v Vv b v b Not Sure
5 x Vv v v b Sure
6 v Vv v v b Sure
7 x Vv v v b Not Sure
8 v x b x "l Not Sure

3. Application of Nanotopology in Elimination of Attributes

Table 1

3.1 Algorithm

Step 1: For a limited Universe U, a limited set of attributes A which is partitioned in to two
classes S and D and an equivalence relation R on U corresponding to S.

Step 2: Find the lower boundary, upper boundary and boundary region with respect to R.

Step 3: Generate the Nanotopology T (X) and its basis [ (X).

Step 4: Eliminate an attribute Y from S and determine lower boundary, upper boundary and
boundary region for S-Y.

Step 5: Generate the Nanotopology Tz_y (X)) and its basis fs_y (X).

Step 6: Repeat steps 4 and 5 for each attribute.

Step 7: The CORE attributes are those for which 8¢ (X) # Bo_y (X).

Step 8: Eliminate an attribute not in CORE. Repeat steps 4 to 7 and determine the CORE in all
the cases.

Step 9: The attributes in CORE are the risk factors that cause the disease.

The concept of elimination of attributes in Nano Topology is applied to identify the key factors that cause Chronic Kidney
Disease. Consider the table 1 which gives the information about patients having Diabetes, Smoking and Alcohol,
Hypertension, Obesity and Family History.
Here the set of patients is U = {1,2,3,4,5,6,7,8} and A = {Diabetes, Smoking and Alcohol, Hypertension, Obesity,
Family History and Chronic kidney disease}. A is classified into two classes 5 = {DB, SA, HT, OB, FH} and D =
{Chronic Kidney Disease}. The family of equivalence classes U/S corresponding to 5 is given by
U/R(S) = {14}{2}.{3}.{5.7}.{6}.{8}}
Case I. Patients with Chronic Kidney Disease:

Here the set of patients with CKD is X = {1,2,5,6}. Then LB (X) = {2,6}, UB.(X) = {1,2,4,5,6,7}and

BR.(X)={1,457} Therefore the nano topology on U is given by
1.(X) = {0,U,{2,6},{1,45,7},{1,2,4,5,6,7}} and the basis is given by 8:(X) = {@,U,{2,6},{1,4,5,7}}. The
issue is to find the key factors that cause chronic kidney disease.
Step 1:

P When the attribute DB is deleted from S, U/R (S — DB) = {1,3,4},{2},{5.6,7},{8}} and hence
LB, ,z(X) ={2} UB;_p5(X) ={1,2,3,4,5,6,7}and BR;_,5(X) = {1,3,4,5,6,7}. The corresponding nano
topology and its basis are given by To_pg(X) ={0.U,{2},{1,3.4,56,7},{1.234,56,7}} and
JB_‘.'—DB (X:] = {EIJ' U, {2}1 £1131415:6!?}} "’_J__ JB_‘.' (X)

If the attribute SA is removed from S, U/R (5 — SA) = {1,4},{2}, {3}, {5.7}. {6}, {8}} then
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LB._-,(X) ={26}, UB;_,(X)={1,2456,7} and BR;_-,4(X) ={1,4,5,7}. The corresponding nano
topology and its basis are given by To_.,(X)={0,U,{2,6},{1,457}{1.24567}} and
Bs_sa(X) = {0,U,{2,6},{1,4,57}} = B(X).
When the attribute HT is ignored from S, U/R(S — HT) = {1,4,6},{2,8}, {3.5,7}} and hence
LB pp(X) = {0}, UBs_pr (X) = {U}land BR;_gr(X) = {U}. The corresponding nano topology and its basis
are given by Ts_gr (X) = {0, U} and Bs_gr (X) = {0,U} # Bs(X).
If the attribute OB is removed from S, U/R(S — 0B) = {1,4},{2}, {3}, {5.7}. {6}, {8}} then
LB._n5(X) ={26}, UB._,5(X) ={1,24,56,7} and BR._,5(X) = {1,4,5,7}. The corresponding nano
topology and its basis are given by T._og(X)={0,U,{2,6}{1,457}{1.24567}} and
Bs_os(X) ={0,U,{2,6},{1,457}} = B:(X).
If the attribute FH is deleted from S, U/R (S — FH) = {1,4},{2}.{3}.{5.7}. {6}, {8}} and therefore
LB. py(X) ={26}, UB;_zy(X) = {1,24,56,7} and BRo_5,(X) = {1,4,5,7}. The corresponding nano
topology and its basis are given by T._g5(X)={0,U,{2,6}{1,457}{1.2456,7}} and
Bo_py(X) = {@, U, {2,6}, {1,4,5,?}} = [.(X). Therefore CORE = {Diabetes, Hypertension}.
Step 2:
Let T = S-SA = {DB, HT, OB, FH},then B (X) = B.(X).
When the attribute DB is deleted from T, U/R(T — DB) = {1,3,4},{2},{5.6,7}.{8}} and hence
LB, _p5(X) ={2} UB;_pp(X) = {1,2,3,45.6,7}and BR;_,5(X) = {1,3,4,5,6,7}. The corresponding nano
topology and its basis are given by Tp_pg(X) ={0,U.{2}.{1.,3.4.5.6,7}.{1.23.45.6,7}} and
JBI'—DB (X) = {EIJ' U, {2}: {113:415‘:6!?}} "’_J__ JB_E' (X)
When the attribute HT is ignored from T, U/R(T — HT) = {1,4,6},{2,8},{3,5,7}} and hence
LBy _pyr(X) = {0}, UB;_pr (X) = {U}and BR_;r(X) = {U}. The corresponding nano topology and its basis
are given by Tr_gr (X) = {0, U}and fr_gr (X) = {0, U} = Bs(X).
If the attribute OB is removed from T, U/R(T — OB) = {1,4}.{2}.{3}.{5.7}. {6}, {8}} then
LBy_,5(X) = {26}, UBy_og(X) ={1,2456,7} and BR;_,5(X) ={1,4,5,7}. The corresponding nano
topology and its basis are given by Tr_gg(X)={0,U.{2,6},{1.457},{1.2456,7}} and
Br_gg(X) = {@r U,{2.6} {1,4,5;?}} = Bs(X).
If the attribute FH is deleted from T, U/R(T — FH) = {1,4},{2}, {3}, {5.7}. {6}, {8}} and so
LB, _z5(X)={26}, UB;_;;(X) ={1,2456,7} and BR_z;(X) ={1,45,7}. The corresponding nano
topology and its basis are given by Tr_g5(X)={0,U{2,6},{1.457},{1,24567}} and
Br_re(X) ={0,U,{2,6},{1,4,5,7}} = B(X). Therefore CORE = {Diabetes, Hypertension}.
Step 3:
Let V = S-SA = {DB, SA, HT, FH}then 8,(X) = B.(X).
When the attribute DB is deleted from V, U/R(V — DB) = {1,3,4},{2},{5.6,7}, {8}} and hence
LB, _pp(X) = {2} UB,_pz(X) ={1,23,456,7}and BR,,_,5(X) = {1,3,4,5,6,7}. The corresponding nano
topology and its basis are given by Ty_pg(X) ={0,U.{2},{1,3.4,56,7}.{1.23.456,7}} and
JBV—DB (Xj = {Elf 'Ur {2}1 {1r3r4r5‘r61?}} #* JB_‘.' (X)
If the attribute SA is removed from V, U/R(V — SA4) = {1,4},{2},{3},{5,7}. {6}, {81}, then
LB, _.,(X)={26}, UB,_.,(X) ={1,24,5,6,7} and BRy,_-,(X) = {1,4,5.7}. The corresponding nano
topology and its basis are given by T,_c,(X)={0,U{2,6},{1.457}{1.2,4567}} and
By-sa(X¥) = {0,U,{2,6}.{1,4,5.7}} = Bs(X).
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When the attribute HT is ignored from v, U/R(V — HT) = {1,4,6},{2,8},{3,5,7}} and therefore
LBy _pr(X) = {0}, UB,_pr(X) = {U}and BR,,_,r (X) = {U}. The corresponding nano topology and its basis
are given by Ty _gr (X) = {0, U}and By_pr (X) = {0, U} = Bs(X).

If the attribute FH is deleted from V, U/R(V — FH) = {1,4},{2}. {3}, {5.7}. {6}, {8}}, then
LBy _py(X) = {26}, UBy_py(X) ={1,24,56,7} and BRy_gy(X) = {1,4,5,7}. The corresponding nano
topology and its basis are given by T,_gu(X)={0,U{2,6},{1457},{12,4567}} and
By_ru(X) = {E’J, U, {26}, {1,4,5,?}]- = [(X). Therefore CORE = {Diabetes, Hypertension}.

Step 4:

Let W = S-FH = {DB, SA, HT, OB},then B, (X) = B.(X).

When the attribute DB is deleted from W, U/R(W — DB) = {1,3,4},{2},{5,6.7},{8}}and hence
LBy _ps(X) ={2}, UBy,_pg(X) ={1,2,3,456,7} and BRy,_;5(X) = {1,3,4,5,6,7}. The corresponding
nano topology and its basis are given by Tyu._p5(X) = {0,U,{2}.{1,3,456,7}.{1,2,3,4,5,6,7}} and
Biw-ps (X) = {0.U,{2},{1,3.4,5,6,7}} # B5(X).

If the attribute SA is removed from W, U/R(W — S4) = {1,4},{2},{3},{5,7}. {6}, {8]} then
LBy, _,(X) ={2,6}, UByy_,(X) = {1,24,5,6,7} and BR,,_.,(X) ={1,4,5,7}. The corresponding nano
topology and its basis are given by Ty_c.(X) ={0. U {2,6},{14,57}{1.2456,7}} and
Bir—sa () = {0,U,{2,6},{1,4,57}} = B:(X0).

When the attribute HT is ignored from W, U/R(WT — HT) = {1,4,6},{2,8},{3,5,7}}, and therefore
LBy, sr(X) = {0}, UByy_pr (X) = {U} and BRy,_;7(X) = {U}. The corresponding nano topology and its
basis are given by Ty, _gr (X) = {8, U}and By gr (X) = {0, U} # B5(X).

If the attribute OB is removed from W, U/R(W — 0B) = {1,4},{2}, {3}, {5.7}, {6}. {8}} and therefore
LBy, _o5(X) ={2,6}, UBy,_,5(X) = {1,2,45,6,7}and BR;;_,5(X) = {1,4,5,7}. The corresponding nano
topology and its basis are given by Ty_pg(X) ={0.U{26},{1457},{1,24567}} and
Byr—og(X) = {E’J, U, {2,6},{1,4,5,?}} = f3;(X). Hence CORE = {Diabetes, Hypertension}.

Case Il. Patients not with Chronic Kidney Disease:

Here the set of patients with CKD is X = {3,4,7,8}. Then LB;(X) = {3,8}, UB.(X) = {1,3,4,5,7,8}and
BR.(X)={145,7} Therefore the nano topology on U is given by
1(X) = {0,U,{3,8},{1,4,5,7},{1,3,4,5,7,8}} and the basis is given by 8- (X) = {@,U,{3,8},{1,4.5,7}}. The
issue is to find the key factors that cause chronic kidney disease.

When the attribute DB is deleted from S, U/R(S — DB) = {1,3,4},{2},{5.7}, {6}, {8}} and hence
LB._p5(X) ={8}, UB;_p5(X)={13,457.8} and BR._pz(X) ={1,3,4,57}. The corresponding nano
topology and its basis are given by T._pg5(X)={0,U,{8},{1,3457}{13457.8}} and
JBS—DB [:X) = {EIJ' U, {B}: {113:415!?}} # 185' [:X)

If the attribute SA is removed from S, U/R (5 — SA) = {1,4},{2},{3}.{5.7}.{6}. {81}, then
LB._.,(X) ={3.8} , UB,_.,(X)={1,3457.8} and BR._.,(X) ={1,4,57}. The corresponding nano
topology and its basis are given by T._o,(X)={0,U,{3,8},{1,457}{1,34578}} and
Bs_sa(X) ={0,U,{3,8},{1,4,57}} = Bs(X).

When the attribute HT is ignored from S, U/R (S — HT) = {1,4,6},{2,8}, {3,5,7}} and hence
LB pp(X) = {0}, UBs_pr (X) = {U}land BR;_gr(X) = {U}. The corresponding nano topology and its basis
are given by Ts_gr (X) = {0, U} and Bs_gr (X) = {0,U} # Bs(X).

If the attribute OB is removed from S, U/R(S — OB) = {1,4},{2},{3}.{5.7}.{6}. {81}, then
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LB._,5(X) ={3.8}, UB._,5(X) ={1,34,57.8} and BR._,5(X) = {1,4,5,7}. The corresponding nano
topology and its basis are given by T._og(X)={0,U,{3,8}{1457}{1.34578}} and
Bs_os(X) ={0,U,{3.8},{1,457}} = B:(X).
If the attribute FH is deleted from S, U/R(5 — FH) = {1,4},{2}.{3}.{5.7}. {6}, {8]}, then

LB. py(X) ={3.8}, UB;_zy(X) ={1,34,57.8} and BR._5,(X) = {1,4,5,7}. The corresponding nano
topology and its basis are given by T._g5(X)={0,U,{3,8}{1457}{1.34578}} and

Bs_ru(X) = {0,U,{3,8},{1,45,7}} = Bs(X).
Therefore CORE = {Diabetes, Hypertension}.

4. Conclusion

In this paper the concept of elimination of attribute and basis in nano topology has been applied to identify the key
factors that cause chronic kidney disease. It was identified that the risk factors that cause CKD are Diabetes and
Hypertension. This risk can be prevented by taking healthy food and proper medical care.
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FUZZY WALK AND ITS DISTANCE OF FUZZY GRAPH
P. JAYALAKSHMI

ABSTRACT. The fuzzy adjacency relation of fuzzy graph induces the fuzzy walk
on fuzzy graph. A number of concepts arising from the fuzzy adjacency leading
to fuzzy walk are enumerated. The relationship between the fuzzy path, walk
and trail are established. The construction of a fuzzy path from fuzzy graph is
proposed. The equivalent relations for these concepts are given. An algorithm
is developed to determine the fusion of vertices in fuzzy graph and is verified
through example. Various distance of fuzzy walk is estimated.

1. INTRODUCTION

The primary aim of this paper is to study fuzzy walk, path and trail of fuzzy
graph. A fuzzy subset of a nonempty set S is a mapping o : S — [0, 1], see
[5,12,13].

A fuzzy relation on S is a fuzzy subset of S x S. If u and v are fuzzy relations,
then pov(u,w) = Sup{u(u,v)Av(v,w) : v € S} and p*(u,v) = Sup{p(u,ul)
Av(ul, u2)Ap(u2, ud)A ... Ap(uk—1,v) : ul,u2,...uk—1 € S}, where ‘A’ stands
for minimum.

Later on a fuzzy graph is defined as a pair of functions G : (o, u) where o :
V — [0, 1] is a fuzzy subset of non-empty set V and i : V xV — [0, 1] is symmet-
ric fuzzy relation on o such that for all z,y in V the condition
w(u,v) < o(u)Ao(v) is satisfied for all (u,v) in £, [9]. Fuzzy adjacent matrices
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are probably the most frequently used matrix representation of a fuzzy graph.
In many circumstances, it is not necessary to have a direct connection with an
edge, but rather a route to be able to go from one vertex to another in some
number of steps. If there is any two vertices in a given fuzzy graph which are
not adjacent to each other, they might be adjacent to a common neighbor, or
more generally they might be connected by a sequence of edges with member-
ship values. This idea captured the existence of fuzzy adjacent matrix, [6,8,11].

Definition 1.1. [2] The fuzzy adjacent matrix of fuzzy graph is defined as

p(ug, v;) ifu; and v; are adjacent
Apc (Ui, Vj) = ! !

0 otherwise
These concepts provides the basis for defining the fuzzy walk on fuzzy graph.

Definition 1.2. [3] For two (not necessarily distinct) vertices u and v in a fuzzy
graph FG, a u — v fuzzy walk in F'G is a sequence of vertices in F'G, beginning
with u and ending at v such that consecutive vertices in W are adjacent in F'G with
p (u;, vj) > 0 such a fuzzy walk in a fuzzy graph can be expressed as:

W = uop (U(), Ul) , V1l (Ub UQ) , U2 ld (U27 Us) yoroy Un—1 M (’Unfla Un) y Un,
where v;v; 1 € FG € for0 <i<n-—1.
The fuzzy walk W is said to contain each vertex v;(0 < i < n) with

i (vi, v;ix1) > 0 and each edge v;v;41(0 < i < n — 1). As a consequence of
fuzzy walk in a fuzzy graph, fuzzy path and its trail is also refined.

Definition 1.3. A fuzzy path in a fuzzy graph is a sequence of distinct nodes
Vo, V1, Va, . . ., Uy, SUch that for all (v;, viy1), p (v, vig1) > 0.

A vertex in a fuzzy graph v; is said to be accessible or reachable from v, if
there is a fuzzy path from v; to v; with p (v;, vi41) > 0.

Definition 1.4. A fuzzy walk in a fuzzy graph in which u(v;, v;y1) > 0 is no
repeated is a trail in a fuzzy graph.

The fusion of vertices under maxmin composition is found using an algorithm.
The distance of a fuzzy walk is determined and it induces metric on the vertex
set. In this paper the existence of fuzzy walk and its varieties are established.
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2. FUZZY WALK AND ITS DISTANCE IN FUZZY GRAPH

Fuzzy walk theory is rapidly moving into the main stream of fuzzy graph
theory. Many applications of fuzzy graphs involve ‘getting from one vertex to
another’, see [1,4,6,7,10].

FIGURE 1

On the figure 1 the walk is given by

W=o0o(a)(.5)o(c)(.2)o () (.8)c(d)(.3)o(c)(.6)a(e).
Let o (u1) = o (u) = o (a)
o (ug) = o(c),o (u3)
o (v) .

In this process o (uy) = o (u5). Hence delete o (u5). The deletion of o (us5) gives

0 (b),0(us) = o (d),o(us) = a(c),o(us) = ofe) =

FIGURE 2

the walk on Figure 2,
W =o0(a)(.5)c(c)(.2)o(b)(.8)c(d)(.3)a(e).

This is nothing but the path P of the above graph.
The above example leads to the following theorem:
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Theorem 2.1. Let u and v be the vertices of the fuzzy graph G(o, ). Every
o (u) — o(v) walk in G contains o (u) — o(v) path.

Proof Let W = o (u) u(e1) o (vy) pu(ez2),...,o(vg_1)u(er)o(v) be the given walk.
If o (u) = o(v) then W is closed.Then there will be a trivial path where P = w.
Suppose o(u) # o(v) then W is open.

Let the vertices of W be given in the order as

o(u) =0 (ug)o (u1) o (ug)...o(ug—1) 0o (ux) = o(v).

If no vertices of F'(G) occurs more than once then W is a o (u) — o(v) path.
Therefore P = W.

Suppose that there are vertices in F'(G) that occurs in W twice or more then
there are distinct j, £ with j < k such that o (u;) = o (uy).

If o (u;),0 (wj+1),-..,0 (ug—1) are deleted from W then o (u) — o(v) walk W is
obtained having fewer vertices than .

But if the vertices are not repeated in W, then W is a o (u) — o(v) path. Hence
P = W,. If this is not the case then the process is repeated by deletion procedure
until arriving at the o (u) — o(v) walk which is a path. d

Theorem 2.2. If G(o,p) is the fuzzy graph with n vertices o(vy),o(v2),o(vs),
.,0(v,) contains a o(u) — o(v) walk of length [ then G contains o(u) — o(v)
path of atmost length 1.

Proof. The proof is by contradiction.

Among all the o(u) — o(v) walks in G, let W : o(u) = o(vg),0(v1),0(va), ...,
o(vg) = o(v) be a o(u) — o(v) walk of smallest length k. Therefore & < .
Claim: W is a o(u) — o(v) path.

Assume on the contrary that this is not the case.

Then some vertex in G must be repeated in W say o(u;) = u; for some i and j
with0 <i< j <k.

Deletion of the vertices o(u;t1),0(tita),...,0(u;) from W, o(u) — o(v) walk
given by o(ug),o(u1),0(us),...,o(ui—1)o(w;),o(wit), 0(wisa), ..., o(uj_1),
o(uj), 0(ujt1), 0(Ujt2), - ..,0(uy,) is arrived whose length is less than k& which
is impossible.

Therefore W is a o(u) — o(v) path of length k£ < . O

Theorem 2.3. If G(o, uu) is the fuzzy graph with n vertices o(vy), o (vs), o(vs), ...,
o(v,) then there is a o(u) — o(v) trail iff there is a o(u) — o(v) path.
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Proof. Since every path is a trail, if there is a o(u) to o(v) path it is automatic
that there is a o(u) to o(v) trail. Therefore it suffices to prove that if there is a
o(u) to o(v) trail then there is a o(u) to o(v) path.

Assume that there is a o(u) to o(v) trail in G.

Among all the trails choose a trail of minimum length and denote it by

o(vg),o(vy),0(vs),...,0(v,) where o(vg) = w and o(v,) = v.

If there is only one o(u) to o(v) trail, it will be the one with minimum length.
If in the trail o(vy), o(v1),0(v2), ..., 0(v,), no vertex is repeated then it is a path
from o(u) — o(v). This completes the proof.

Otherwise the trail o(vg), o(v1),0(ve), ..., 0(v,) will be of the form
o(vo),0(v1),0(v2),...,0(vim1)o(vi),  0(vit1),0(vita), ..., 0(vi1), 0(v), 0 (vj41),
o(vj42),...,0(v,) where o(v;) = v; for some v; and v;.

Consider the trail

O'(U(]), O'(’Ul), O'(UQ), R O'(Uifl)O'(Ui), O'(Uj), O'(Uj+1>, O'(Uj+2), R O'(Un> which is got
by skipping the vertices o(v;11),0(vit2), ..., 0(vj_1) together with all edges pre-
ceding them. Evidently the trail is shorter than
a(v),0(v1),0(v2),...,0(vie1)o(vi), 0(vit1), 0(Viga), -, 0(vj-1), 0(v)), 0(vis1),
o(vjt2), - . .,0(v,) which is a contradiction.

Hence the trail with minimum length has to be a path. 0

Theorem 2.4. Let o(u) and o(v) be the vertices of the fuzzy graph G(o,u). If
o(u) # o(v) then the following statements are equivalent:

(1) There is a fuzzy walk from o(u) to o(v).

(2) There is a fuzzy trail from o(u) to o(v).

(3) There is a fuzzy path from o(u) to o(v).
Furthermore given a fuzzy walk from o(u) to o(v) there is a fuzzy path from o(u)
to o(v) all of whose edges are in the fuzzy walk.

Proof. Since every fuzzy path is a trial, (3) = (2).

Since every fuzzy trail is a fuzzy walk, (2) = (1).

Thus it suffices to prove (1) = (2).

Let pu(eq) p(ea) pu(es), ..., pu(exr) be a fuzzy walk from o(u) to o(v). Let n be the
number of repeated vertices in a fuzzy walk.

The induction on ‘n’ is used.

If the fuzzy walk has no repeated vertices, it is a fuzzy path. This starts the
induction on n = 0.
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Suppose n > 0.

Let o(r) be the repeated vertex. Suppose it first appears in edge 1 (e;) and last
appears on 1 (e;).

If o(r) = o(u) then p(e;) pr(€j41) g (ej42) 5 - - -, pu(ex) is the fuzzy walk from o(u)
to o(v) in which o(r) is not a repeated vertex.

Again if o(r) = o(v) then p(ey)p(ez) p(es),. .., ule;) is the fuzzy walk from
o(u) to o(v) in which o(r) is not a repeated vertex.

Otherwise, 11 (e1) pu(€2) p(es) ... ples) p(ej) pu(eja) p(€j42) s - - plex) is a fuzzy
walk from o(u) to o(v) in which o(r) is not a repeated vertex.

Hence there are less than n repeated vertices in this fuzzy walk from o (u) to o(v)
and so there is a fuzzy path by induction. Since the fuzzy path is constructed
by removing edges from the fuzzy walk the last statement of the theorem fol-
lows. d

Theorem 2.5. Let o(u) and o(v) be the vertices of the fuzzy graph G(o, u). Two
vertices o(u) # o(v) are on a fuzzy cycle of fuzzy graph iff there are at least two
fuzzy paths from o(u) to o(v) that have no vertices in common except the endpoint
o(u) and o(v).

Proof. Consider o(u) and o(v) are on the fuzzy cycle.

The fuzzy cycle from o(u) to o(v) is followed to obtain one fuzzy path.

Then the fuzzy cycle is followed from o(v) to o(u) to obtain another.

Since the fuzzy cycle has no repeated vertices, the only vertices that lie on both
the fuzzy paths are o(u) and o(v).

On the other hand, a fuzzy path from o(u) to o(v) is followed by a fuzzy path
o(v) to o(u) is a fuzzy cycle if the fuzzy paths have no common vertices other
than o(u) and o(v). O

Theorem 2.6. Let G(o, 11) be the fuzzy graph with n vertices vy, va, vs, . .., v, and
Adj g be the fuzzy adjacent matrix of G with respect to this listing of this vertices.
Let k be any positive integer and Adj.." denote the max-min composition of k
copies of Adj . Then the (i, )" entry of Adj." is the v; — v; walk with distinct
p(vi, v;) in G.

Proof. The proof is by mathematical induction on k.
For k = 1, the (i, )" entry of Adj, is the v; — v; walk with distinct p(v;, v;) in
G.
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Assume that the result is true for Adj.." ' where k > 1 and prove the result for
Adj "

Let AdeG’“’1 = b;; where b;; is the v; — v; walk with distinct p(v;, v;) in G.

If Adj FG'“ = ¢;; where ¢;; is the v; — v; walk with distinct p(v;, v;) in G,

Then Adj .. = Adjp."" o AdjFG

= S [(i,t)" element of Adj..*"]o[t,jth element of AdjFG] = S [by o atj]
Now every v; — v; walk consists of v; — v, walk with distinct y (v;, v;) where v, is
adjacent to v, followed by an edge v,v;.

Since there are b;; and «a,; such walks for each vertex v;.

Therefore the total number of all v; — v; walk is Y ;"  [b; o atj] which is nothing
but Adj ...~ 0

Theorem 2.7. If G(o, 1) is the fuzzy graph without any fuzzy cycles then G(o, )
has atleast one pendant vertex.

Proof. Consider a fuzzy path in G which has a maximum number of vertices.Let
o(u) be the end vertex of P. This implies every neighbour of o(u) belongs to P.
Suppose a neighbour x of o(u) does not belong to P then a path P1 is obtained
by extending P to x, then P will be longer a path with maximum number of
vertices. Hence every neighbour of o(u) belongs to P.

If v has atleast two neighbours,say y and z, then y and 2 both belong to P and
then the edges (u,v), (v, 2), (z,u) form a cycle. This is impossible as G has no
cycles. Hence u can have only one neighbour. Accordingly u is a pendant vertex.
Thus G has atleast one pendant vertex. O

Theorem 2.8. Let G(o, i) be the fuzzy graph with n vertices vy, vs, v, ..., v, and
P = vjvgus, . .., v; be the fuzzy path in G and u be any vertex in V. — V(P). If
there is no v — vy, fuzzy path with vertex set V(P) U {u} then |{u,V(P)}| < k+1
when {u, V(P)} is the set of all arcs in P with one end in u or V(P) and the other
end in V(P) or u respectively.

Proof. By the assumption on P, for any u € V — V(P) there is no u; uu;,; in P.
Therefore for each i, 1 <i <k — 1, [{us, u}| + [{u, uis1}| < 1

Thus [{u, V(P)} = 02 H{us w4+ Hus v+ {usug ]+ [{ugu}]
<(k—1)14+2{u,V(P)} <k+1. O
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3. FUSION OF VERTICES IN FUZZY GRAPH

In this section is given an algorithm for obtaining the adjacency matrix of the
fuzzy graph.
ALGORITHM
Step 1: Change u's row to the max(u,v) row and symmetrically change u's
column to the max(u,v) column.
Step 2: Delete the row and column corresponding to v if v is maximized or wu if
v is maximized.The resulting matrix is the adjacency matrix of new graph Gj.

e(9) 5 AN

e 5

Fuzzy Graph G Fuzzy graph (1

The fuzzy adjacency matrix of the above fuzzy graph is:

Adjpg =

R R
o s O o
oo P ow o
S I CRC
S oy o @




FUZZY WALK AND ITS DISTANCE... 3037

Step 1: Changing 0's row to the max(b, c) row and symmetrically change ¥'s
column to the maz(b, ¢) column the resulting matrix is:

0 9 80 0
9 3 3.7 8
Adjpe=18 30 2 6
0 720 5
0 8 6 .50 |

Step 2: Deleting the row and column corresponding to ¢ as b is maximized the
resulting matrix is:

0O 9 0 O

) 9 3 .7 8
AdJFGl = 0 70 5
0O 8 5 0

The resulting matrix is the adjacency matrix of new graph Gj.

4. DISTANCE OF WALK IN FUZZY GRAPH

Example 1. The walk is given by W = o (a) (.8) o (¢) (.6) o (e) (.5) o (d) (.7) o (b)
The following are the distances obtained for the walk in fuzzy graph
e The Chebyschev distance of two vertices in a walk W s
d(x,y) = max|x; — y;| Example: d(a,b) = max{|.8 —.6],|.6 —.5,].7 — .5|}
= maz{.2,.2,.2}
d(a,b) = .2

e Euclidean distance: d(z,y) \/ Yo ( Yi)

Example: d(a,b) = \/(8 — 6+ (5-.6)7+(5-.7)°
=09
d(a,b) =0.3

e Squared Euclidean distance: d(z,y) = Z (i )2
Example: d(a,b) = (.8 — .6)* 4 (.5 — .6)* + (.5 —.7)°
d(a,b) = 0.09
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e Manhattan distance: d(x,y) = > |z; — y;|
Example: d(a,b) = >_[|.8 — .6+ |.5— .6]+].5—.7|]
=2+.1+.2
d(a,b) =.5

e Canberra distance: d(x,y) = H
iTYj

. _|8=6] | |5-6] , |5—7] _
Example: d(a,b) = 575 + 576 T 1507 d(a,b) = 0.634199134
e Bray Curtis distance: d(z,y) = %

. _ |.8—.6]+]|.5—.6]+].5—.7]
Example: d(a,b) = |-8+.6|+[.5+-6]+|-5+.7]

d(a,b) = 0.135135135

Theorem 4.1. In a fuzzy graph G : (o,p), d: V x V — [0,1] is a metricon V i.e
Yu,v,w eV

Proof. (1) and (2) follows from definition. Next a path from u to v is a strong
path from v to u. Let P g be the u — w path and P;p¢ be the w — v path whose
length is atmost d (u, w) U d(w, v). Therefore d(u,v) < d (u, w) + d(w, v). O

5. CONCLUSION

The key property of random walk on fuzzy graph is its degree which repre-
sents the number of links it has to other nodes. The degree distribution provides
the probability of randomly selected nodes in a network. This enables to deter-
mine many network phenomenon from network robustness to the spread of
viruses. In mobile call networks the values in the interval [0, 1] represents the
total number of minutes the individual talk with each others on the phone, on
the power grid it is the amount of current flowing through a transmission line.
Fuzzy walk themselves used to infer the structural properties of networks. It has
a wide application in the design and analysis of online random algorithm, resis-
tance, continuous scheduling etc. It has the remarkable application in queuing,
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networks, traversal sequences, interacting practical systems and physical sys-
tems etc.
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Abstract— In this study the random walk on fuzzy graph is defined precisely through transition
probability matrix. The communication relation between vertices are given. In nearly every
concept of random walk on fuzzy graph, the primary concern is on the classification of states.

The recurrence relation between the states are discussed.
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Introduction

Medhi.J[10] in 2015 interpreted that a stochastic process is simply a probabilistic
process. In the simplest possible case a stochastic process amounts to a sequence of random
variables known as time series (Eg:MarkovChain).Among the class of stochastic processes,
Markov chains are highly utilized for many dynamic phenomena because of demonstration of
equilibrium behavior. Efficient computation of equilibrium / transient probability distribution
of a Discrete time Markov Chain(DTMC)/Continuous Time Markov Chain(CTMC)is an ever-
green research problem.

Markov chain was introduced in 1906 by Andrei Andreyevich Markov. A finite state
Markov chain is described by a matrix. If the chain has M states then it is a M x M matrix. The
entire set of states in a given Markov chain is partitioned into one or more disjoint classes. A
state in finite state Markov chain is recurrent if there is no possibility of going to another state
where there can be no return. A state i is transient if there is some j that is accessible from i but
from which there is no possible return. Each time when the system returns to i, there is a
possibility of going to j eventually this possibility will occur and there can be no further returns
to i. For a finite state Markov chain, either all states in a class are transient or all are recurrent.
Also the recurrent classes with countably infinite spaces are further classified into either
positive recurrent or null recurrent, a distinction does not appear in the finite-state case. For any

Markov chain all states in the same class have the same period. For each transient state there
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must be walk to some recurrent state. In 2005, Natarajan A.M and Tamilarasi.A[12] gave the
concept that in many finite Markov chain with recurrent and transient states.One important
quantity of interest is the expected number of visits the process makes to another transient state
before it eventually enters anyone of the recurrent states, given that initially the process started
in a transient state.

The probability of going from one state to another state is independent of the previous
state. An initial probability distribution combined with the transition probabilities defines the
probability for all events in the Markov chain[7]. The matrix of transition probabilities of a
Markov chain is called a stochastic matrix .A stochastic matrix is a square matrix of non
negative terms in which the elements of each row sum isl1.If v; is the rate at which the process
leaves the state i and P;; is the probability that it goes to j, then g;; is the rate when in state i,
that the process makes a transition into state j and is known as the transition rate from i to j.

In 2013, Sheldon M.Ross[11] discussed the convergence criterion of Markov chain to
equilibrium position which has a wide range of applications in Mathematics .The study of
Markov chain has arisen in a wide variety of areas ranging from Genetics and Statistics to
Computing and Sociology. Markov chains can be used to model an enormous variety of
physical phenomena and can be used to approximate many other kinds of stochastic process.
In many real life situations, observations are made over a period of time and they are often
influenced by random effects, not just at a single instant but throughout the entire interval of
time or sequence of times. Stochastic processes are processes that proceed randomly in time.
Stochastic modeling is an interesting and challenging area of Probability and Statistics.

I.RANDOM WALK ON FUZZY GRAPH
Definition
A state j is accessible from i if there is a walk in a fuzzy graph from i to j with u(u;, v;) and is
denoted by i — j.
Definition
Two distinct states i and j communicate if i is accessible from j and j is accessible from i with
u(uj, v;) and is denoted by i « j.
Definition
Let G:(o, u) be the fuzzy graph. A recurrent state is a state i that is accessible from all states

from i in the vertex with p(u;, v;).
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Definition
A state j is fuzzy recurrent if U 13.5."‘) = wor 13.5.’") = oo,

Definition

A subset R; < R of states is closed if P;; =0 foreachieR; and j & R;.
a(.6)

e (.9) 3 d(.7)
Fig 1:Fuzzy graph

The fuzzy adjacency matrix of the above fuzzy graph is

0 .4 .3 0 0]
[.4 O 6 .5 0]
Adjpc=|.3 .6 0 0 .2|
|l0 5 0 0 3J|
0O 0 .2 .3 0
The transition probability matrix of fuzzy graph is
i .4 .3
0o — =
.7 .7 00
4 .6 .5
— 0 = =
. 1.5 1.5 15 0
A i_61 0 0 1_21
11 g 0 0
o =2 .2 .3 2
.8 &© T« .8
| 0 0 .5 .5 0
. . _ p(u;g V])
The random walk on fuzzy graph is given by Rgg = A0

I1.n- STEP RANDOM WALK

Theorem
i > jiff B = P{X, = | X, =i} with p(u;,v;) > 0forn> 1.

Proof

Suppose that a walk iyi;i, ... i,, exists from node i, to node i,, with p(uy,u,) =0
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Then conditional on X, = i, is a positive probability P; ; that X; = i; with u(uo,u;) = 0and
consequently there is positive probability that X, = i, with p(uy,u,) = 0.
Continuing this argument there is a positive probability that X,, = i,, so that
P{X, =i, | X, =i}=0.
Also if P{X,, =i, | X, =1} = 0then there is an n-step walk iyi,i, ... i,, with u(ui,vj) > 0.
Theorem
Let G:(o, u) be the fuzzy graph. Forn > 1, Pl.S.n) > 0 iff G has n step random walk from i to j
with p(u;, vi) = 0 perhaps visiting the same node more than once.
Proof
Let P = P{X,, = j | Xo = i }with u(u;,v;) = 0
The proof is by mathematical induction on n.
Let SV = P{X; = j | Xo = i } with p(u;, v;) > 0
Now under max-min composition

M) _ p@) , pO
Fj"=F; °F;

ij i
=P{X1=j|Xo=1} P{Xo=1i}
= u(u;vj) =0
Now
Py =B} e By
=P{X;=j|Xo=1} oP{X;=j|Xo=1i}
= u(u;vy) =0

Assume that the result is true for k = n and prove for k+1.
k . . .
Fork=n, R\ = P{X; = j | Xo = i } with p(u;,vj) > 0
(k+1) _ p(0) ®

Therefore P, ; =P 0P,

=PXe=jlXo=1i} P{Xs=jlXo=1}

= H(ui: V]) 2 0
Hence if Pig.") = 0forn =1 there is an n- step walk from state i to j with p(u;, v;) =0
On the other hand if there is an n- step walk from state i to j with p(u;, vj) = 0 and m- step

walk from j to k with p(u;, vii) = 0 the there is a walk of m + n steps from i to k with p(u;, vi)

>0
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Thus R{™™ >0

This gives PS” >0 and A{™ >0forn>1andm > 1.

Theorem

If ieojandme jtheniom.
Proof

Ifiejtheni—jandj—i
Now m « j gives m — jand j» m
=i-jandj-m

>jiem

Theorem

The communication relation is an equivalence relation in the states of fuzzy graph.
Proof

I. 1o i = thereexistsann > 0 such that Pign) = p(u,v;)) =0
Hence reflexive
Il. i & j = there existsan n > 0 such that Pig.") = p(u;,vj) =0
j o i = there existsann = 0 such that F;.g") = uw(vj,u;) =0
Since the fuzzy graph is undirected B = P{™.
Thereforei o] = jo i
Hence symmetric
1. i & j = there existsan n > 0 such that Pig.") = u(u;vy) =0
J © k = there exists an m > 0 such that %m) = p(uj,v) =0

~ One can get from i to j in m U nand m N n steps by going first to j in n steps and then from j
to k in m steps .

Z(Pirlr(lun + Pirlr(mn) > Pig'n) I_}Ecm) >0
Hence transitive

Therefore communication is an equivalence relation in fuzzy graph.

Thus the states are divided into classes through accessibility relation.
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All the states communicate to each other within each class .But there is no possibility for a pair
of states belonging to different classes to communicate.
If there is only one class then the chain is irreducible. Suppose there are states in a
chain then irreducibility means that all the entries of (/ U P U P2 U P3 ...uU P™) are non zero.
IHI.CLASSIFICATION OF STATES

A state j is accessible from state i , i — j if Pig.n) > 0 for n > 1.This means that there is a
possibility of reaching jfrom i in some number of steps.If j is not accessible from i then
PS™ = 0 for all n > 1.Thus the chain started from i never visits j.
P(ever visitingj | X, = i) = P(Uy=1 2 Xn = jlX, =)+ PNy X Xn = j1X, =1)
< PX,=jlXo=1i}

P(ever visitingj | X, =i) = 0.

If j is accessible from i then Pig.") = p(u;,vj) =0
If the chain has m states then j is accessible fromi iff (PUP?uP?..uP™); +(PNP?N
P3 .0 P™);; = p(u;,vy) = 0.
Now let us compute the expected number of visits to j at all times including zero when the
chainis at j.
At every visit to j the probability of never visiting j again is 1 - S;.
Hence P(exactly m visits to j | X, = j) = S/* "1 °(1 = 5))
~ Maximum number of visits to j is U[ S; | X, = j] and Minimum number of visits to j is N
[Sj | Xo = J]
Hence Y50 P{X = j | Xo = j } = Zio B,

To determine classes, a fuzzy graph is drawn with nonzero transition probabilities.

Fig 2:Classification of States
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The above fuzzy graph is divided into classes as follows:
P(a) = P(a,b)° P(a,c) = (.4) ° (.3)

P(b) = P(b,a)° P(b,c) = (.4) ° (.6)

P(c) =P(c,b)° P(c.e) = (.6) ° (:2)

P(d) = P(d,b)° P(d,e) = (.5) ° (.3)

P(e) = P(e,c)° P(e.d) = (.2) ° (:3)

Under Max-min composition ,
Probability of moving from state a is 0.4
Probability of moving from state b is 0.6
Probability of moving from state c is 0.6
Probability of moving from state d is 0.3
Probability of moving from state e is 0.3

The Max-min value is 0.3

Under Min-max composition ,
Probability of moving from state a is 0.3
Probability of moving from state b is 0.4
Probability of moving from state c is 0.2
Probability of moving from state d is 0.3
Probability of moving from state e is 0.2
The Min max value is 0.4

Probability of moving away from the given state is prescribed as follows:
Under Max-min composition ,
P(a®)=1-P(a)=1-04=0.6
P(b¢)=1-P(b)=1-0.6=0.4
P(c©)=1-P(c)=1-06=04
P(d)=1-P()=1-0.3=0.7
P(e€)=1-P(e)=1-0.3=0.7

The Max-min value is 0.4

Under Min-max composition ,
P(a®)=1-P(a)=1-0.3=0.7
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P(b¢)=1-P(b)=1-0.6=0.4
P(c©)=1-P(c)=1-0.2=0.8
P(d‘)=1-P(d)=1-03=0.7
P(e¢)=1-P(e)=1-0.2=0.8
The Min-max value is 0.8
Note

The max-min and min-max value of states and its complement are not equal.

Theorem

All states in a class are either transient or recurrent for a random walk in a fuzzy graph.
Proof

Assume that state i is transient.

That is for some j,i = jbutj »i

Suppose that i and m are in the same class (ie) i & m with p(u;, vy,) = 0.

Then m—iandi— jgivesm — j

Now if j » m then the walk in G could be extended to i which is a contradiction.
Therefore there is no walk from j to m and m is transient.

Since all nodes in a class are transient it follows that states in a class are recurrent or all

transient.

Theorem
Let G:(o, u) be the fuzzy graph. All states in the same class have the same period.
Proof
Let uand v be distinct pair of states in a class C.
Then u & v and there is some N such that Plff,v) > 0 ans some M such that Plfﬁ/’) > 0.
Since there is a walk of length N U M and N n M going from u to v and back tou, N U M and
N N M must be divisible by d(u) and d(v).
Let k be any integer such that P% > 0.
Since there is a walk of length N U MU K and N n Mn K from u to v then back to v

and then to u.
N U MU K and N n Mn K is divisible by d(u) and d(v).
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Thus k is divisible by d(u) and d(v).
Since this is true for every k such that P,,(f) > 0 and d(u) is divisible by d(v), reversing

the roles of u and v, d(u) is divisible by d(v).
Hence d(u) = d(v)

Theorem

For any finite Markov chain there is atleast one recurrent state.

Proof

Let R, be the starting state.

Hence the chain stays into R, for ever.

Assume on the contrary that all states in R, are transient.

This implies that each of them is visited finitely many times with u(u;, v;) and assumes
max{pu(u;, v;)} if the visit is maximum, , min{ p(u;, v;)} if the visit is minimum.

This is impossible

Therefore there must be atleast one recurrent state.

Theorem

If k is recurrent and j — k then k — j is recurrent.

Proof

Starting from k the chain reaches from j in m, steps provided 13.2”0) >0

This gives u(ui, V]-) >0

Hence at every time there is a fixed positive probability that it will be at ju m, or jn m, steps
later.

Starting from k the chain returns to k infinitely many times in[0, 1].

Every time there is a chance to reach ju m, or jn m, steps later with p(u;, v;) =0

Hence the chain reaches j with p(u;, vj) =0

Assume that j — k is not true .
Once the chain reaches j, it never returns to k.

Therefore k is not recurrent which is a contradiction.
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Theorem
Any fuzzy recurrent class must be a closed subsets of states.
Proof
Let R, be the fuzzy recurrent class .
Hence j € Ry and k& R,.
Assume that P; >0
This implies that p(u;, v;) > 0
Since j does not communicate with k the chain never reaches k from j.
= u(u;v) > 0
This is a contradiction.
IV.CONCLUSION

Itis observed that the transition probability matrix of random walk on crisp graph is the fuzzy matrix and
the max-min composition of transition probability matrix is regular. A random walk on fuzzy graph is
irreducible under max-min composition. It is identified that transition probability matrix of fuzzy graph
and the fuzzy adjacent matrix of stochastic graph are same. It was identified that the degree of each
vertex in a transition fuzzy graph is one. In addition to this it was found that the sum of the degree of

vertices in a transition fuzzy graph equals the sum of its membership values.

V.Applications

Random walk themselves used to infer the structural properties of networks. The length of
the random walk starting at vertex i tends to infinity and the probability of being on the
vertex j depends on the degree of vertex j. The idea of random walk is used for clustering
geometric data and graph diffusion. Fuzzy Graph diffusion refers to the problem involving
the spreading of the membership values of a fuzzy graph. The clustering problem is to
organize the vertices of a fuzzy graphs into groups where each group is made up of vertices
in [0,1] that are close to each other but comparatively separate from the rest of the fuzzy
graph. The applications of fuzzy graph clustering are far reaching including problems such
as image segmentation, exploratory data analysis and physical network analysis.
The random walk on fuzzy graph has broad applications in web information mining, junk mails
filtering, personal news recommendation system, generate random samples fromalarge set

(forinstance aset of nodes fromacomplex networks), index free data space etc.,
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1 Introduction

In [5,9] the theory of ideal topological spaces was introduced by Kuratowski and
Vaidyanathswamy. Ideals in topological space have been considered since 1930. In the year
1990, D.Jankovic and T.R.Hamlett [4] obtained new topologies using old ones and introduced
the notion of ideal topological spaces. In the year 1992, Jankovic and Hamlett established the
theory of 1-open sets in ideal topological spaces. In that initialized the application of topological
ideals in the generalization of most fundamental properties in general topology.

In the year 1999, Dontchev proved that a mapping f: (X,t) — (Y, o) is continuous if and
only if it is pre-I-continuous, which is an idealized version of genster-reilly decomposition
theorem. An ideal | is an nonempty collection of subsets of X closed with respect to finite union.
(X, 7, I) is an ideal topological space(ITS) and it is called as an ideal space. For a subset A of X,
the local function of A is defined as: A* = {x € X : U n A does not belongs to | for every U €
7(x)}, where t(x) is the collection of all nonempty open sets containing x. From this simply
write A* instead of A*(I) to avoid any chance of confusion. A Kuratowski closure operator cl*(.)
for a topology t*(l,t) termed as * - topology, finer than t is determine cl*(A) = A U A*. If
A c X, cl(A) and int(A) will denote the closure and interior of A in (X, t) respectively and
cl*(A) and int*(A) will denote the closure and interior of A in (X, *1) respectively.

In 2013 C.Carpintero, E.Rosas, M.Salas, J.Sanabria and L.Vasquez [1] introduced the
concept of Generalization of ®-closed sets via operators and ideals. In 2014 S.Maragathavalli
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and D.Vinodhini [6] introduced the concept of a generalized closed sets in ideal topological
spaces.

In 2016, O.Ravi, M. Kamaraj, V.Ba.Vijeyrani [8] presented the concept of g # - closed
sets in ideal topological spaces. In 2008 M.Navaneethakrishnan and J. Paulraj Joseph [7]
introduced the concept G-closed sets in ideal topological spaces. In 2002 E.Hatir and T.Noiri [3]
presented the concept of decomposition of continuity via idealization. In 1996 J.Dontchev [2] On
pre-1-open sets and a decomposition of I-continuity. The aim of this paper is to extended the sets
in ideal that is awl closed sets in ideal topological spaces and study some basic properties.

2 Preliminaries

Throughout this paper (X, t) and (Y, o) represent topological spaces. For a subset A of a
space (X, 1), cl(A), int(A) denote the closure of A and the interior of A respectively. We recall
the following definitions.

Definition 2.1. Let (X, 1) be a topological space. Let | be an ideal defined on X. Then the space
(X, 7, I) is termed as ideal topological space, which satisfies the following two conditions:

1. fA€elandBc A= BE€El
2. fA€elandBel,thenAUuBEl.

Definition 2.2. A subset A of an Ideal topological space (X, 7, I) is termed as

1. pre-l-closed set if cI*(int(A)) < A. If A < (int(cl*(A)) then A is called as pre-l-open
set.

2. semi-l-closed set if int(cl*(A)) < A. If A < (cI*(int(A)) then A is called as semi-1-open
set.

3. a-l-closed set if cI*(int(cl*(A))) < A. If A < (int(cl*(int(A))) then A is called as a-I-
open set.

4. B-1-closed set if (int(cl*(int(A))) < A. If A < (cI*(int(cl*(A))) then A is called as S-1-
open set.

5. regular-1-closed set if A = cI*(int(A)). If A = (int(cl*(A)) then A is called as regular-1-
open set.

Definition 2.3. A mapping f: (X, 7 ,lI) — (Y, o) is said to be

1. a-l-continuous if for every Z € o, f 1 (2) is an o-I-open set of (X, 1, 1).
2. semi-l-continuous if for every Z € o, f 1(Z) is a semi-I-open set of (X, t, I).

3. pre-l-continuous if for every Z € o, f 1 (Z) is a pre-1-open set of (X, 1, I).
4. B-l-continuous if for every Z € o, f 1 (Z) is a -1-open set of (X, 1, I)

VOLUME 15, ISSUE 3, 2021 31 http://xadzkjdx.cn/



Journal of Xidian University https://doi.org/10.37896/jxu15.3/003 ISSN N0:1001-2400

5. semi-I-regular continuous if for every Z € o, f 1 (Z) is an semi-I- regular open set of
X, 1, D.

Lemma 2.4. Let (X, t,l) be an ideal topological space. Let A, B be subsets of X. Then the
following properties are:

A c B = A* ¢ B*,

A* = cl(A%) = cl(A) = cI*(A),
(A U B)* = A* U B*,

(A N B)* = A* n B*,

(A*)* < A*.

RSN -

3 awl - Closed Sets in Ideal Topological Spaces
In this division we present awl - closed set and studied some of their properties.

Definition 3.1. A subset B of a ideal topological space (X, 1, I) is called an awI-closed set if
B* < D whenever B is a subset of D (B < D) and D is awl open in the ideal topological space.
The complement of an aw! - closed set is an awl -open set in the space.

Example 3.2. Let X ={u,v,w}and I ={o, {v}}. Take 1 ={o, {v}, {v,w}, X} and t ° = {0,
{u, w}, {w}, X}. Therefore, awl closed sets of X are {o, {u}, {u, v}, {u, w}, X}.

Theorem 3.3. Every closed set in the ideal topological space (X, 1, I) is an awI-closed set.

Proof: Let B be aclosed set inthe ITS (X, 1, I). Then, B = B*. Let B* < D, where D is aw-
open in the space (X, 1, I), since B* < cl(B) < D. Now, B* < cI*(B) < cl(B) < D. This shows
that B is an awI-closed in ideal topological spaces. Henceforth every closed set in ideal
topological space is an awl-closed set. In general the converse of this theorem does not hold.

Example 3.4. Let X ={u,v,w}and I ={o,{u}}. Take 1 = {o,{u},{v}{u, v}, X}and 1¢ = {o
v, w} {u, w}, {w} ,X}. Therefore, awl closed sets of X are {o, {w}, {v, w}, {u, w}, X}. Here
B ={v, w}isa awl closed set but it is not a closed.

Theorem 3.5. Every m-closed set in the ideal topological space (X, 1, ) is an awl-closed set.

Proof: Let B be a o-closed set in the ideal topological space (X, t, I). Let D be any awI-open
set in X such that B* < D. Since every aw-open set is semi-open, B* < cl(B) < D. Now, B*
c cI*(B) < cl(B) < D. This shows that B is an awl -closed in ideal topological space.
Henceforth every o closed set in ideal topological space is an awI-closed set. In general the
converse of this theorem does not hold.
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Example 3.6. Let X ={u, v, w}and | = {o, {v}}. Take t={o, {v}, {v, w}, X} and 1 ¢ = {0,
{u, w} {u}, X}. Therefore, awl closed sets of X are {o, {u}, {u, v}, {u, w}, X}. Here B = {u,
v} is a awl closed set but it is not a o-closed set.

Theorem 3.7. Every g * - closed set in the ideal topological space (X, T, I) is an awI-closed set.

Proof: Let B beag?-closed set in the ideal topological space (X, t, 1). Let D be any aw-open
set in X such that B* < D. Since every aw-open set is g a - open, B* < cl(B) < D. Now, B*
c cI*(B) < cl(B) — D. This shows that B is an awI - closed in ITS. Henceforth every g #
closed set in ideal topological space is an awI-closed set. In general the converse of this theorem
does not hold.

Example 3.8. Let X ={u,v,w}and I = {o, {v}}. Take t = {0, {v}, {u, v}, X} and t ¢ = {0, {u,
w}, {w}, X}. Therefore, awl closed sets of X are {o, {w}, {v, w}, {u, w}, X}. Here B = {v, w}
is a awl closed set but it is not a g #- closed set.

Theorem 3.9. Union of two awI-closed sets are awl-closed set in any ideal topological space
X ).

Proof: Let M and N be two awI-closed sets in the ideal topological space. Let D be any aw-
open set in the space suchthat MUN < D. Then,M < Dand N < D, M and N are awlI-closed
sets. Since M* < D and N* < D whenever M* U N* < (M U N)* < D, D is aw-open.
Henceforth M U N is awI-closed set in ideal topological space.

Remark 3.10. The intersection of two awl - closed sets need not be awl - closed set.

Theorem 3.11. If asubset B of X is awI-closed set in the ideal topological space (X, t, 1), then
a B* - B does not contain any empty aw-closed sets in the space (X, t, ).

Proof: Given B is an awl-closed subset of X. Let E be a non empty aw-closed subset of B* -
B. Then E < B* n (X-B), since (X-B) is aw-open and B* is awI-closed set. B* < (X - B)
therefore E < (X - B*). Thus E < B* n (X - B*) = ¢. This implies that E = ¢. Then B* - B does
not contain any non empty awl-closed sets.

Theorem 3.12. If B is awl-closed set in the ITS (X, 1, I)and B < C < o B* then C is also
awl-closed set in X.

Proof: Suppose B is awl-closed set in X. Let C < D such that D is aw-open set in X. Since B
c C,B* < D. Since B is awl -closed and cI*(C) < cl*(cl*(B)) = cI*(B) < D. Therefore,
cl*(C) < D. Henceforth C is awI-closed set in X.

Theorem 3.13. Let B be awI-closed set in the ideal topological space (X, t, I). Then B is ®-
closed in X iff B* - B = ¢ is a-closed.
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Proof: Suppose B is w-closed. Then B* = B and so B* - B = ¢, which is a-closed. Conversely
B* - B is a-closed. Then B* - B = ¢, since B is awl-closed set in X. Thus B* - B (or) B is o-
closed.

Theorem 3.14. Let B is aw-open and awI-closed set in the ideal topological space $(X, t, I)
then B is o-closed.

Proof: Since B < B and B is aw-open and awI-closed, B* < B. Thus B* = B. Henceforth B
is o-closed set in X.

Theorem 3.15. A set B is awl-open in the ideal topological space (X, 1, I) iff E < int*(B)
whenever E is an a-closed in the space and E < B.

Proof: Suppose E < int*(B) where E is a-closed setand E < B. Let X-B < J where J is aw-
open in the space. Then J < X-J and X-J < int*(B). Thus X-A is awI-closed set in the space.
Henceforth B is awI-open in the space. Conversely, suppose that B is awI-open in the space. E
c B and B is a-closed in the space. Then X-E is awI-open and X-B < X-E. Therefore, B*(X-
B) < X-E. But B*(X-B) = X-int*(B). Henceforth E < int*(B).

Theorem 3.16. A subset B is awlI-open in the ideal topological space (X, t, I) iff J = X
whenever J is aw-open and int*(B) U (X-J) < J.

Proof: Let B be awl-open in the ideal topological space (X, 1, I). J be aw-open and int*(B) U
(X-B) < J. This gives X-J < (X-int*(B)) n (X-(X-B)) = X-int*(B)-(X-B) = cI*(X-B) - (X-B),
X-B is awl-closed and X-J is a-closed. Then by Theorem 3.15, it follows that X-J = ¢. Therefore
X =J. Conversely, suppose E is an a-closed and E < B. Then int*(B) U (X-B) < B U (X-E). It
follows that int*(B) U (X-E) = X and hence E < int*(B). Therefore, B is an awIl-open in the
space X.

4 On awlI-Continuity in Ideal Topological Spaces
In this section, we defined awI-continuity and studied some of their properties.

Definition 4.1. A function h : (X, 1, 1) — (Y, o) is called an awI-continuous if h * (Z) is awl -
closed set of the space (X, 1, I) for every closed set Z of (Y, o).

Theorem 4.2. Every continuous map in the ideal topological space (X, 1, I) IS awl -
continuous.
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Proof: Let h be a continuous and let Z be a closed set of (Y, o). Since h is continuous, then h
(2) is closed in the space (X, 1, I). But every closed set in ideal topological space is awI-closed
set. Henceforth h ! (Z) is awI-closed set in ideal topological space (X, t, I). Thus h is an awI-
continuous in the ideal topological space. In general the converse of this theorem does not hold.

Example 4.3. Let X ={u,v,w}, t© ={o, {v}, {v.w}, X} and Y = {u,v,w}, o = {0, {u,w}, {u},
X}and I ={o, {v}}. Leth: (X, 1, I) — (Y, o) be the identity function defined by h(u) = u, h(v) =
v, h(w) =w. Therefore Z is an awl-continuous but it is not a continuous.

Theorem 4.4. Every m-continuous map in the ideal topological space (X, t, 1) is awI-
continuous.

Proof: Let h be a continuous and let Z be a closed set of (Y, o). Since h is continuous, then h
(2) is o-closed in the ideal topological space (X, t, ). But every m-closed set in ideal topological
space is awl-closed set. Henceforth h 1 (Z) is awI-closed set in ideal topological space (X, 1, I).
Thus h is an awl continuous in ideal topological space. In general the converse of this theorem
does not hold.

Example 4.5. Let X = {u,v,w}, 1 ={o, {v}, {v,w}, X} and Y = {u,v,w}, 6 = {o, {u,w}, {u},
X}and I ={o, {v}}. Leth: (X, 1, I) — (Y, o) be the identity function defined by h(u) = u, h(v) =
v, h(w) = w. Therefore Z is an awI-continuous but it is not a @-continuous.

Theorem 4.6. Every g *- continuous map in the ideal topological space (X, t, 1) is awI-
continuous.

Proof: Let h be a continuous and let Z be a closed set of (Y, o). Since h is continuous, then h *
(2) is g * -closed in the ideal topological space (X, , I). But every g #- closed set in the ideal
topological space is awl-closed set. Henceforth h 1 (Z) is an awI-closed set in ideal topological
space (X, 1, I). Thus h is an aw! continuous in ideal topological space. In general the converse of
this theorem does not hold.

Example 4.7. Let X ={u,v,w}, t={o, {v}, {v.w}, X} and Y = {u,v,w}, o = {0, {u,w}, {u},
X}and I ={o, {v}}. Leth: (X, 1, 1) = (Y, o) be the identity function defined by h(u) = u, h(v) =
v, h(w) = w. Therefore Z is an awI-continuous but it is not a g * -continuous.

Theorem 4.8. A mapping h: (X, 1, I) — (Y, o) is called awI-continuous iff h ** (Z) is awlI-
closed set in the ideal topological space (X, 1, I) for every closed set D in (Y, o).

Proof: Let D be any closed subset of (Y, o). By assumption h 2 (D ¢) = X-h "} (D) is awl-open
in X. Henceforth, h 1 (D) is awI-closed set in the ideal topological space (X, , I). In general the
converse of this theorem can be true in the same way.
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Theorem 4.9. A mapping h: (X, 1, I) — (Y, o) is called awl closed iff forevery subset S of Y
and for each open set D containing h  (S) there is a awI-open set D containing h * (S), there is a
awl-open set Z of Y such that S < Zand h *(Z) < D.

Proof: Suppose his awI-closed set in the ideal topological space (X, 1, I). Let S be a subset of
Y. Let D be an open set of X such that h 1 (S) < D. Then Z = Y-h(X-D) is an awI-open set
containing S such that h 1 (Z) < D. Conversely, suppose that E is a closed sets of the space (X,
7, 1). Then h 1Y-h(E)) < (X-E) and X-E is open. By hypothesis there is an awI-open set Z of Y
such that Y-h(E) < Zand h *(Z2) < (X-E). Therefore, E < h 1 (2)$. Henceforth Y-Z < h(E)
— h(X-h1(2)) < Y-Z which implies h(E) = Y-Z. Since Y-W is awI-closed set in the space (X,
1, ). h(E) is awl-closed and h is awl-closed map.
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1. Introduction

Topology is a branch of mathematics, which is believed that topological structure will be an important base for
modification of knowledge extraction and processing. Kuratowski’s closure complement theorem [1] has been a
guiding source of topology. Peleg[2], while investigating the transitive closure of a binary relation, came across
several closure operators which do not satisfy some of the four of Kuratowski’s closure axioms, though their
properties suffice to maintain “closure complement phenomenon”. Similar kind of generalized closure operators
are generated by the monotonic mappings introduced by A. Csaszar[3]. When several such operators are
considered simultaneously and composed, the study of closure complement phenomenon becomes complicated
and highly interesting.

The contributions of Hamlett and Jankovic[4-7] in ideal topological spaces initiated the generalization of some
important properties in general topology via topological ideals. Kuratowski and Vaidhanathaswamy studied the
notion of ideal topological spaces. Dontchev et al, Navaneethakrishnan et al, Jankovic et aletc., were investigated
applications to various fields of ideal topology. The properties like decomposition of continuity, separation
axioms, connectedness, compactness and resolvability [8-12] have been generalized using the concept of ideals
in topological spaces. In [13], O. Njasted investigated the notion of a-closed sets. By using o-open sets,
Mashhour et al.[14] defined and studied the concept of a-closed sets, a-closure of a set, a-continuity and a-
closedness in topology. In the present note,we provide our investigations regarding all possible compositions of
generalized closure operators and their corresponding interior operators in ideal topological spaces.

A topological space is a pair (X, t) consisting of a set X and family t of subsets of X satisfying the following

conditions: a) e and X et b)rt is closed under arbitrary union c) t is closed under finite intersection.The
elements of X are called points of the space, the subsets of X belonging to t are called open sets in the space, the
complement of the subsets of X belonging to t are called closed sets in the space. The t-closure of a subset A <
X is denoted by cl(A) which is defined as the smallest closed subset of X which contains A. The t-interior of a
subset A < X is denoted by int(A) which is defined as the union of all open subsets of X which contained in A.
Note that A is open if and only if A = int(A). The boundary of a subset A < X is denoted by b(A) and is given by
b(A) = cl(A) int(A).
An ideal I on a set X is a nonempty collection of subsets of X which satisfies:

a) AelandB c Aimpliesthat B | and

b) Ac|,B el impliesthat AUB e I.
An ideal topological space is a topological space ( X, t) with an ideal | on X and it is denoted by (X, , I). Given
a topological space(X, 1) with an ideal I on X and if p(X) is the set of all subsets of X, a set operator
(*):p(X)—>p(X), is called a local function [15] of A with respect to t and I, is defined as follows: for A < X,
A" X, D={x e Un A ¢ I for every U et(x) where t(x) = { U et(x)/ xe U}}. A Kuratowski closure operator
cl"(A) = AU A(l, 7).
Definition 1.1.[17]Let (X, 1) be a topological space and I be an ideal on X. A subset A of X is said to be a-ldeal
generalized closed set (alg closed set) if A"c U whenever A < U and U is a-open. The complement of alg
closed set is called a-Ideal generalized open set(alg open set)
Definition 1.2.[18]Let (X, 7, I) be an ideal topological space and x € A < X. Then A is said to be an la-
neighborhood of x, if there exist an Ia-open set U such that X € U < A, and simply write as [aN(x). If A is la-
open set then it is Ia-open neighbourhood for any element x € A.
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Definition 1.3.[18]Let (X, T, I) be an ideal topological space and x € A < X. Then x is said to be an la-interior
point of A if A contain an la-open neighborhood set for x. The set of all Io- interior points of A is called Ta-
interior set and simply is denoted by Ia-int(A).

Definition 1.4.[18] Let (X, 1, I) be an ideal topological space and A < X. x €X is said to be an la-boundary
point of A if for every la-open neighborhood set for x satisfies that the intersection with A and A° is nonempty
set. The set of all la-boundary points of A is called Ia-boundary set of A and simply is denoted by Ia-b(A).

2.alg-CLOSURE

Definition 2.1. For every set F < (X, 1, 1), alg-closure of F is defined as the intersection of all allg-closed sets
containing F.(i.e.) alg-cl(F) =n {A: Fc A, A ealg-cl(X, 1, 1)}.

Example 2.2.Let X = {a, b, c} with topology t = {0, {a}, {b, ¢}, X} and | = {¢, {c}}. Then alg- closure of {b}
is given as alg-cl{b} = n{{b}, {a, b}, X/ where {b}, {a, b}, X are alg- closed set}.

Theorem 2.3. If alg-cl(X, 7, 1) is closed under finite union, then alg-closure is a Kuratowski operator on (X, 1,
).

Proof. (i) alg-cl(¢) = ¢ and alg-cl(X) = X also A calg-cl(A).

(i) Suppose that E and F are two subsets of X, then alg-cl(E) calg-cl(E v F) andalg-cl(F) calg-cl(E U F).
Hence alg-cl(E) walg-cl(F) calg-cl(E U F). If x ¢alg-cl(E) walg-cl(F), then there exists A, B ealg-cl(X, T,
)suchthat EC A, x ¢ AAFcBandx ¢ B.HenceEUFc AuBandx ¢ Au B. By hypothesis, AU B is
olg-closed. Thus, x ¢alg-cl(A w B) implies that, x ¢alg-cl(E U F). Hence alg-cl(E U F) calg-cl(E) walg-
cl(F). Thus, alg-cl(E U F) = alg-cl(E) walg-cl(F).

(iii) Let E < X and A be an alg-closed set containing E. Then by Definition 2.1., alg-cl(E) < A and alg-cl(alg-
cl(E)) < A. Since alg-cl(alg-cl(E)) < A, alg-cl(alg-cl(E)) cn { A: E < A, A ealg-cl(X, 1, )}. Hence (alg-
cl(E)) calg-cl(alg-cl(E)) and by Definition 2.1., alg-cl(alg-cl(E)) < (alg-cl(E)) implies that (alg-cl(E)) = alg-
cl(alg-cl(E)). Thus, alg-closure is a Kuratowski closure operator on X.

Theorem 2.4. Let A be the subset of the ideal topological spaces (X, 7, I). Then x ealg-cl(A) if and only if A N
U # ¢ for every alg-open set U containing x.

Proof. Suppose that x ealg-cl(A). Let U be an alg-open set containing x suchthat AnU=¢andso Ac X

U. But X U is an alg-closed set and so alg-cl(A) « X  U. Since x ¢ X U, x galg-cl (A) which is
contrary to the hypothesis.
Conversely, suppose that every alg-open set of X containing x such that A n U # ¢. If x ¢alg-cl(A), then there

exists an alg-closed set F of X such that A < Fand x ¢ F. Hence x eX Fand X  F is an alg-open set

containing x. Thus, (X F) n A = ¢ which is a contradiction.

3.alg-INTERIOR
Definition 3.1. For every set A ¢ X, alg-interior of A is defined to be the union of all alg-open sets contained in
A.(i.e) alg-int(A) =u {U:UcA, U ealg-int(X, 1, N}.
Example 3.2.Let X = {a, b, c} with topology t = {¢, {a}, {a, c}, X} and | = {¢, {b}}. Then alg- interior of {a,
b} is given as alg-int{a, b} = U {{b}, {a, b}/{b}, {a,b} are alg-open set}
Theorem 3.3. Let (X, 1, 1) be an ideal topological space and A be a subset of X, then the following statements
are true.

(i) X - (alg-int(A)) = alg-int(X -A).

(i) alg-int(A) = X — (alg-int(X -A)).

(iii) alg-cl(A) = X — (alg-int(A)).
Proof. (i) Let x eX — (alg-int(A)). Thenx ¢ (alg-int(A)). That is, every alg-open set U containing x is such that
U is not a proper subset of A. Thus, U n (X — A) #¢, for everyalg-open set U containing x. Hence, X €alg-

int(X — A) and so X — (alg-int(A)) calg-int(X — A). Conversely, suppose x €alg-int(X — A). Then, U n (X
A) # ¢, for every alg-open set U containing x. By Definition3.1., x ¢ (alg-int(A)). Thus, x €X — (alg-int(A))
and so (alg-int(X —A)) < X — (alg-int(A)). Therefore,X — (alg-int(A)) = alg-int(X — A).
(i) From (i), X — (alg-int(A)) = alg-int(X —A). By taking the complement on both sides, we get (X — (X — alg-
int(A))) = (X —alg-int(X — A)) implies that alg-int(A) = X — (alg-int(X -A)).
(iv) From (i), X — (alg-int(A) = alg-int(X — A). Replace A by X — A, we get X — (alg-int(X -A)) =X - alg-
int((X —A)) which implies that alg-cl(A) = X — (alg-int(X — A)).

4.01g-BOUNDARY
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Definition 4.1. Consider an ideal topological space (X, t, I). Let A be any subset of (X, z, I). Then, the alg-
boundary of A is defined as alg-Bd(A) = alg-cl(A) nalg-cl(X — A).
Theorem 4.2.For any sets A and B in ideal topological space (X, t, I), the following conditions hold:

(i) alg-Bd(A) = alg-Bd(X — A).

(i) alg-Bd(A) calg-cl(A) .

(iii) alg-Bd(A) calg-cl(X - A) .

(iv) If Ais an alg-closed set, then alg-Bd(A) < A.

(v) If A'is an alg-open set, then alg-Bd(A) < X — A.

(vi) Let A < B and B calg-cl (X, 1) (resp. B €alg-O(X, 1)). Then, alg-Bd(A) < B (resp. alg-Bd(A) <B°),

where alg-cl(X, t) denotes the class of alg-closed (resp. alg-O(X, 1) denotes the class of alg-open) sets
in X.

(vii)X — (alg-Bd(A)) = alg-int (A) walg-int (X — A).
Proof. (i) alg-Bd(A) = alg-cl(A) nalg-cl(X — A) = alg-cl(X — A) nalg-CI(A) = alg-cl(X — A) n (X — alg-
cl(X - A)) = alg-Bd(X — A).
(i) By definition 4.1, alg-Bd(A) = alg-cl(A) nalg-cl(X — A). Hence alg-Bd(A) calg-cl(A).
(iii) By definition 4.1, alg-Bd(A)=alg-cl(A) nalg-cl(X — A). Thusalg-Bd(A) calg-cl(X — A).
(iv) alg-Bd(A) = alg-cl(A) nalg-cl(X — A) calg-cl(A) = A.
(v) If A'is alg-open then, X — A'is alg-closed. By (iv), alg-Bd(X — A) < X — A. Again by (i), alg-Bd(A) < X
-A
(vi) Since A c B, alg-cl(A) calg-cl(B). Now, alg-Bd(A) = alg-cl(A) nalg-cl(X — A) calg-cl(A) calg-cl(B)
= B. Hence alg-Bd(A) c B.
(vii) X — (alg-Bd(A)) = X — (alg-cl(A) nalg-cl(X — A)) = X — (alg-cl(A)) U X — (alg-cl(X — A)) = (alg-int(X
—A)) U X —(alg-int(X — A)) = alg-int(X — A)) valg-int(A).
Definition 4.3. Let (X, 1, 1) be an ideal topological space and A < X. Then, alg-border of A is defined as

balg(A) = A alg-int(A).
Theorem 4.4. For a subset A of an ideal topological space (X, t, I), the following conditions hold:
(i) alg-Bd(A) <Bd(A), where Bd(A) denotes the boundary of A.
(i) alg-cl (A) = alg-int(A) Ualg-Bd(A)
(iii) alg-int(A) nalg-Bd(A) = ¢
(iv) balg (A) calg-Bd(A)
(v) alg-Bd(int (A) ) calg-Bd(A)
(vi) alg-Bd(cl (A) ) calg-Bd(A) .
Proof. (i) alg-Bd(A) = alg-cl (A) nalg-cl (X - A) c cl(A) ncl(X-A) =Bd (A).
(i) alg-int(A) walg-Bd(A) = alg-int(A) U (alg-cl (A) nalg-cl (X — A)) = alg-cl (A).
(iii) alg-int(A) nalg-Bd(A) = alg-int(A) N (alg-cl (A) nalg-cl (X - A)) = 6.

(iv) balg (A) = A alg-int(A) calg-cl (A) alg-int(A) calg-cl (A) N X — (alg-int(A)) calg-cl (A) Nalg-
cl(X - A) = alg-Bd(A).

(v) alg-Bd(int (A)) = alg-cl(int (A)) N X — alg-cl(int (A)) calg-cl((A)) N X — (alg-int (A)) = alg-Bd(A).
(vi) alg-Bd(CI(A)) = alg-cl(cl(A)) nalg-cl(cl(A))c = alg-cl(A) N (alg-int(cl(A))) calg-cl(A) N X — (alg-
int(A)) = alg-Bd(A).

5. CONCLUSION
In this present work, we introduced the new concepts alg- closure, alg- interior and alg- boundary of a subset of
an ideal topological space (X, 1, ). Also we studied and proved the basic properties of these concepts
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1 Introduction

In [7,13] the theory of ideal topological spaces was introduced by Kuratowski and Vaidyanathswamy.
Ideals in topological space have been considered since 1930. In the year 1990 Jankovic and Hamlett [6]
obtained new topologies using older ones and introduced /-open sets in ideal topological spaces which
initialized the application of topological ideals in the generalization of most fundamental properties in
general topology.

An ideal I is a nonempty collection of subsets of X closed with respect to a finite union. (X,7,1I) is
an ideal topological space (ITS) and, in short, it is called an ideal space. For a subset A of X, the
local function of A is defined as: A* = {x € X : U N A does not belong to I for every U € 7(z)}, where
7(z) is the collection of all nonempty open sets containing z. From this point onwards now we simply
write A* instead of A*(I) to avoid any chance of confusion. A Kuratowski closure operator cl*(.) for
a topology 7" (I, 7) is termed as a *-topology, finer than 7, and is determined by cl*(A) = AU A*. If
A C X, cl(A) and int(A) will denote the closure and interior of A in (X, 7) respectively and cl*(A) and
int*(A) will denote the closure and interior of A respectively in (X, *7).

In 2013 Carpintero et al. [1] introduced the concept of the generalization of w-closed sets via operators
and ideals. In 2014 Maragathavalli and Vinodhini [8] introduced the concept of a-generalized closed
sets in ideal topological spaces.

In 2016, Ravi et al. [10] presented the concept of g%- closed sets in ideal topological spaces. In 2008
Navaneethakrishnan and Joseph [9] introduced the concept G-closed sets in ideal topological spaces. In
2002 Hatir and Noiri [4] presented the concept of decomposition of continuity via idealization. In 1996
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Dontchev [2] discussed about pre-I-open sets with reference to a decomposition of I-continuity. The
aim of this paper is to extend the notion of sets in ideal topological spaces by introducing the concept
of the wal-closed sets in ideal topological spaces and to study some of their basic properties.

2 Preliminaries

Throughout this paper (X, 7) represent topological spaces. For a subset A of a space (X, 7), cl(A), int(A)
denote the closure of A and the interior of A respectively. We recall the following definitions.

Definition 2.1. [6] Let (X, 7) be a topological space. Let I be an ideal defined on X. Then the space
(X, 7,1) is termed as an ideal topological space, which satisfies the following two conditions:

1. fAeland BC A= Be€l.

2. f AeTand Be I, then AUB € [.

Definition 2.2. [5,6] A subset A of an ideal topological space (X, 7, ) is termed as

1. a pre-I-closed set if cl*(int(A4)) C A. If A C (int(cl*(A)) then A is called a pre-I-open set.

2. a semi-I-closed set if int(cl*(A4)) C A. If A C (cI*(int(A)) then A is called a semi-I-open set.

3. an a-I-closed set if cl*(int(cl*(A))) C A. If A C (int(cl*(int(A))) then A is called an a-I-open
set.

4. a B-I-closed set if (int(cl*(int(A))) C A. If A C (cl*(int(cl*(A))) then A is called a S-I-open set.

5. a regular-I-closed set if A = cl*(int(A)). If A = (int(cl*(A)) then A is called a regular-I-open
set.

Lemma 2.3. [6] Let (X,7,I) be an ideal topological space. Let A, B be subsets of X. Then the
following properties hold:

1. ACB= A* C B*,

2. A" =cl(A") = cl(A) = cl"(4),

3. (AUB)"=A"UB",

4. (ANB)* C A*N B,

5 (A")r C A,
Definition 2.4. [3,5,6,8-12,14,15] A subset A of a topological space X is said to be:

1. a generalized closed (—closed) set if cl(A) C U whenever A is a subset of U and U is open in the

space X; a g-open set is the complement of a g-closed set.

2. generalized pre regular-closed (gpr-closed) set if pcl(A) C U whenever A is a subset of U and U
is regular open in the space X.

an w-closed set if cl(A) C U whenever A is a subset of U and U is semi-open in the space X.
a g -closed set if cl(A) C U whenever A is a subset of U and U is semi-open in the space X.
a g¥-closed set if cI(A) C U whenever A is a subset of U and U is g-open in the space X.

IR S

an « generalized closed (ag-closed) set if acl(A) C U whenever A is a subset of U and U is open
in the space X.
7. a generalized pre-closed (gp-closed) set if pcl(A) C U whenever A is a subset of U and U is open
in the space X.
8. a regular generalized closed (rg-closed) set if cl(A) C U whenever A is a subset of U and U is
regular open in the space X.
9. a generalized semi-pre-closed (gsp-closed) set if spcl(A) C U whenever A is a subset of U and U
is open in the space X.
10. a strongly g-closed ( g*-closed) set if cl(A) C U whenever A is a subset of U and U is g-open in
the space X.
11. a generalized star pre-closed ( g*p-closed) set if pcl(A) C U whenever A is a subset of U and U
is g-open in the space X.
12. a pre generalized star closed ( pg*-closed) set if pcl(A) C U whenever A is a subset of U and U
is wa-open in the space X.
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3 On generalized star wal-closed sets in ideal topological spaces
In this section we introduce the concept of wal-closed set and study some of their properties.

Definition 3.1. A subset B of an ideal topological space (X, 7,I) is called a generalized star wal-
closed (briefly g*wal-closed)set if B* C D whenever B is a subset of D (i.e., B C D) and D is wa-open
in the space.

Example 3.2. Let X = {u,v,w}and I = {0, {v}}. Take T = {0, {u}, {v,w}, X} and 7¢ = {0, {v, w}, {u},
X}. Therefore, g*wal closed sets of X are {0, {u}, {w}, {v,w}, {u,w}, X}. Here B = {v} is a g*wa-
closed set but it is not a g*wal-closed set.

Example 3.3. Let X = {u,v,w} and I = {0, {v}}. Take 7 = {0, {u,v}, X} and ¢ = {0, {w}, X}.
Therefore, g*wal closed sets of X are {0, {w}, {v,w}, {u,w}, X}. Here B = {u,w} is a g*wal-closed
set but it is not a g*wa-closed set.

Theorem 3.4. Every regular closed set in the ideal topological space (X, T,I) is g*wal-closed.

Proof. Let B be a regular closed set in the ideal topological space (X,7,I). Let D be any wa-
open set in X such that B* C D. Since every open set is wa-open, so B* C cl(B) C D. Now,
B* C cl*(B) C cl(B) C D. This shows that B is a g*wal-closed set. Hence every regular closed set
in the ideal topological space is a g*wal-closed set. In general the converse of this theorem does not
hold. O

Example 3.5. Let X = {u,v,w}and I = {0, {v}}. Take T = {0, {u}, {v,w}, X} and 7¢ = {0, {v, w}, {u},
X}. Therefore, g*wal-closed sets of X are {0, {u}, {w}, {v,w},{u,w}, X}. Here B = {u,w} is a
g*wal-closed set but it is not a regular closed set.

Theorem 3.6. FEvery ag-closed, gp-closed, gsp-closed, gpr-closed, rg-closed, g*p-closed, and pre g*-
closed set in the space is g*wal-closed set in the ideal topological space (X, T,1I).

Proof. It follows from that, every open set is wa-open set in the space (X, 7, I). In general the converse
of this theorem does not hold. O

Example 3.7. Let X = {u,v,w} and I = {0,{v}}. Take 7 = {0, {u}, {v},{u,v}, X} and 7¢ =
{0, {v, w}, {u, w}, {w}, X}. Therefore, g*wal closed sets of X are {0, {u}, {w}, {v,w}, {u,w}, X}. Here
B = {u} is a g"wal-closed set but it is not an ag-closed, gp-closed, gsp-closed, gpr-closed, rg-closed,
g*p-closed, and pre g*-closed set.

Theorem 3.8. The class of g*wal-closed set in the ideal topological space (X, T,I) is independent of
the class of a-closed, semi-closed, wa-closed, g-closed and g*-closed sets in the space (X, 7,1).

Proof. The proof is obvious from the definitions mentioned in the Preliminaries (section 2). O

Example 3.9. Let X = {u,v,w} and I = {0,{w}}. Take 7 = {0,{w}, {u,w}, X} and 7¢ =
{0, {u,v}, {v}, X}. Therefore, g*wal closed sets of X are {0, {v}, {u,v}, {v,w}, X}. Here B = {u} is
an a-closed, semi-closed, wa-closed set but it is not a g*wal-closed set.

Example 3.10. Let X = {u,v,w} and I = {0,{v}}. Take 7 = {0,{u},{v,w}, X} and 7¢ =
{0, {v,w},{u}, X}. Therefore, g*wal closed sets of X are {0, {u}, {w}, {v,w},{u,w}, X}. Here B
{u,w} is a g*wal-closed set but it is not an a-closed, semi-closed, wa-closed set.

Example 3.11. Let X = {u,v,w} and I = {0, {v}}. Take 7 = {0, {u}, {v},{u,v}, X} and 7¢ =
{0, {v, w}, {u, w}, {w}, X}. Therefore, g*wal closed sets of X are {0, {u}, {w}, {v,w}, {u,w}, X}. Here
B = {u} is a g*wal-closed set but it is not a g-closed and a g*-closed set.

Theorem 3.12. The union of two g*wal-closed sets is a g*wal-closed set in any ideal topological
space (X, T,1).
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Proof. Let M and N be two g*wal-closed sets in an ideal topological space (X, 7,I). Let D be an
wa-open set in the space, such that M UN C D. Then M C D and N C D. Since M and N are
g wal-closed sets, M* C D and N* C D whenever M* UN* C (M UN)* C D, D is wa-open. Hence,
M U N is g*wal-closed set in the ideal topological space. O

Theorem 3.13. If a subset B of a space X is g*wal-closed in the ideal topological space (X,T,1),
then B* — B does not contain any non empty closed set in the space.

Proof. Let E be a closed set contained in B* — B, such that B* — B C X — F and X — F is open, so
that we have an wa-open set with B C X — E. But B is g*wal-closed in the ideal topological space.
Therefore, B* C X — E, consequently £ C X — B*. Then E C B*. Thus E C B*N (X — B*) = 0.
That is, E = (). Hence the proof. O

Theorem 3.14. If a subset B of a space X is g*wal-closed in the ideal topological space (X,T,I),
then B* — B does not contain any non empty wa-closed set in the space.

Proof. The proof follows from Theorem 3.13 and the fact that every closed set is a g*wal-closed set
in the space (X, 7,1). O

Example 3.15. Let X = {p,q,7,s},I = {0,{q}} and 7 = {0, {r,s},X}. Then let (X,7) be a
topological space and I be an ideal. Consider the set B = {p,r} then B* — B = X — {p,r} = {q¢, s}. It
does not contain any non empty wa-closed set. But B is not a g*wal-closed set in the ideal topological
space (X, 7,1).

Theorem 3.16. If B is wa-open and g*wal-closed set of the space (X, 7,I), then B is closed set of
the space (X, 7,1).

Proof. Let B be an wa-open and a g*wal-closed set in the ideal topological space (X, 7,I). Then
B* C B. Hence, B is closed. O

Theorem 3.17. If B is a g*wal-closed set in the ideal topological space (X, 7,1), then B is closed iff
B* — B is wa-closed in the space.

Proof. Let B be a closed subset of the ideal topological space (X,7,I). Then B* = B and so
B* — B = (), which is wa-closed. Conversely, suppose B* — B is wa-closed. Since, B is g*wal-closed in
the ideal topological space (X, 7, ), by Theorem 3.14 B* — B does not contain any non empty wa-closed
set which implies that B* — B = ). That is B* — B = () = B* = B. Hence, B is closed. O

Theorem 3.18. If B is g*wal-closed set in the ideal topological space (X, 7,1) and B C C' C B* then
C is also g*wal-closed set in the space.

Proof. Let D be an wa-open set in the space (X, 7, ) such that C C D then B C D. Since, B C D
and D is wa-open set then B* C D. Then B* C cl*(B) = B*. Since C C B*, thus C* C B* C D.
Hence C is g*wal-closed set in the ideal topological space (X, 7,I). In general the converse of this
theorem does not hold. O

Example 3.19. Let X = {u,v,w},I = {0,{w}} and 7 = {0,{w}, {u,w}, X}. Let (X,7) be a
topological space and I be an ideal. The g*wal-closed sets of X are {0, {v}, {u, v}, {v,w}, X}. Consider
the set B = {v} and C' = {v, w} such that B and C are g*wal-closed sets in the ideal topological space
(X,7,I) but B C C is not contained in B*.

Theorem 3.20. Let BCY C X and if B is g"wal-closed set in the ideal topological space (X, T,1),
then B is g*wal-closed relative to Y .

Proof. Let B C Y N D where D is an wa-open set in the space (X,7,I). Then B C D and hence
B* C D. This implies that YNB* C YND. Thus B is a g*wal-closed set in the space (X, 7, I) relative
toY. O
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Theorem 3.21. If a subset B of a topological space X is both semi-open and an w-closed set then it
is a g*wal-closed set in the ideal topological space (X, T,1).

Proof. Let B be a semi-open and w-closed set in the space (X, 7,I). Let B C D and D be an wa-open
set in the space (X,7,I). Now B C B, by hypothesis, B* C B then B* C B C D. Thus B is a
g wal-closed set in the ideal topological space (X, 7,I). If B is both semi-open and ¢*wal-closed
set in the space (X, 7,I) then, B need not be an w-closed set as can be seen from the Example 3.22
below. O

Example 3.22. Let X = {u,v,w} and I = {0, {v}}. Take 7 = {0, {u}, {v},{u,v}, X} and 7¢ =
{0, {v,w}, {u, w}, {w}, X}. Therefore, g*wal closed sets of X are {0, {u}, {w}, {v,w}, {u,w}, X}. Here
B = {u} is a semi-open and a g*wal- closed set but it is not an w-closed set.

4 Generalized star wal-open sets in ideal topological spaces

Definition 4.1. A subset B of a topological space (X, 7, 1) is said to be a generalized star wal-open
(or, briefly, a g*wal-open) set if its complement is a g*wal-closed set in the space (X, 7,1).

Theorem 4.2. A subset B of a topological space X is g*wal-open iff D C int*(B) whenever D is
wa-closed and D C B.

Proof. Assume that B is a g*wal-open set in the ideal topological space (X, 7, I) and D is an wa-closed
set such that D C B. Then X —B is a g*wal-closed set in the ideal topological space (X, 7, I'). Moreover,
X —BC X —D and X — D is an wa-open set in the space X. This implies that clI*(X — B) C X — D.
But cI*(X — B) = X —int"(B). Thus X —int"(B) C X — D. So D C int*(B). Conversely, suppose
D C int*(B) whenever D is an wa-closed set and D C B. To prove that B is g*wal-open in the
ideal topological space (X, 7,I). Let J be an wa-open set of the space X such that X — B C J, then
X —J C B. Now X — J is a g*wal-closed set containing B, so that X —J C int*(B), X —int*(B) C J
but cI"(X — B) = X —int*(B). Thus cl*(X — B) C J, that is X — B is a g*wal-closed set in the ideal
topological space (X, 7,I). Hence B is a g*wal-open set in the ideal topological space (X, 7,1). O

Theorem 4.3. If int*(B) C C C B and B is g*wal-open set in the space, then C is g*wal-open set
in the ideal topological space (X, T,1).

Proof. If int*(B) CC C B, then X —BC X —-C C X —int"(B) = cI"(X — B). Since, X — B is
a g*wal-closed set, then by Theorem 3.18, X — C is also a g*wal-closed set in the ideal topological
space (X, 7,I). Therefore, C is a g*wal-open set in the ideal topological space (X, T, I). O

Theorem 4.4. If B is a g*wal-closed set in the space, then B* — B is a g*wal-open set in the ideal
topological space (X, T,1).

Proof. Let B be a g*wal-closed set in the ideal topological space (X, 7,I). Let E be an wa-open
set such that E C B. Since B is g*wal-closed, then by Theorem 3.13, B* — B does not contain any
non empty closed set in the space. Thus F = (. Then E C int*(B* — B). Therefore by Theorem 3.4,
B* — B is a g*wal-open set in the ideal topological space (X, 7,1). O

Theorem 4.5. A subset B is g*wal-open set in the ideal topological space (X, 7,I) iff J = X every
time J is wa-open and int*(B) U (X — J) C J.

Proof. Let B be a g*wal-open set in the ideal topological space (X, 7,I). Let D be an wa-open set
and int*(B)U(X —D) C D. This gives X —D C (X —int*(B))N(X—(X—B)) = X —int"(B)—(X—B) =
cl*(X — B)— (X — B). Since X — B is g*wal-closed and X — D is wa-closed in the space (X, 7, I), then
by Theorem 3.13 it follows that X — D = (). Therefore, X = D. Conversely, suppose E is wa-closed
and £ C B. Then int*(B)U (X — B) C int"(B) U (X — E). It follows that int*(B)U (X — F) = X and
hence, E C int*(B). Therefore, B is g*wal-open in the ideal topological space (X, 7,1). O
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Abstract  Based on the Fourier transform, Elzaki in 2011 (Tarig M.Elzaki, The new
integral transform Elzaki transform , Global Journal of Pure and Applied Mathematics,
7(1), 57-64 (2011)) defined the Elzaki transform. Motivated by the work Kim and Kim
(Taekyun Kim and Dae San Kim, Degenerate Laplace transform and degenerate gamma
function, Russian Journal of Mathematical Physics, 24(2), 241-248 (2017)) on the intro-
duction of the degenerate Laplace transform, in this paper, we introduce the degenerate
ELzaki transform and investigate some of its properties and relations. In particular we
find the degenerate Elzaki transforms of the degenerate sine, the degenerate cosine, the
degenerate hyperbolic sine and the degenerate hyperbolic cosine functions. Moreover, we
investigate a scale preserving theorem for the degenerate Elzaki transform and establish
that the degenerate Elzaki transform is a theoretical dual transform to the degenerate
Laplace transform.

Key words degenerate Elzaki transform, Upadhyaya transform, degenerate Upad-
hyaya transform.

2020 Mathematics Subject Classification 44A10 44A30 44A35.

1 Introduction

In mathematics, the various transforms are often applied as a valuable tool for transforming a differential
equation from one form to another form to make it easy to handle and thus amenable to solution. The
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well known Laplace transform, propounded by Pierre Simon Laplace around 1780, is very widely used
extensively for this purpose in almost all branches of mathematics, engineering, physical and social
sciences and the like, just to mention a few. As most of us are very well aware that the Laplace
transform converts a higher order differential equation into a polynomial form, with the incorporation
of the initial values and the boundary conditions from the very beginning, which is far easier to
solve than solving the original differential equation directly. The concept of Laplace transformation
plays a vital role in diverse areas of science and technology such as electric analysis, communication
engineering, control engineering, linear system, analysis, statistics, optics, quantum physics, solution of
partial differential operation, data mining, machine learning, signal processing, integrated circuits, etc.
The major advantage of Laplace transform is that, it is defined for both the stable and the unstable
systems. Particularly, the Laplace transform is heavily used in signal processing to transform the signal
in time domain into a signal in a complex frequency domain and it is used for the easy analysis of signals
and systems.

In control systems, the Laplace transform is used to manage the commands, it directs or regulates
the behavior of other devices or systems. The Laplace transform converts the governing differential
equations of a system or its components into simple algebraic forms allowing the control engineers
to describe the system, in particular, a closed loop system as a chain of connected functional blocks.
Machine learning focuses on prediction, based on known properties learned from the training data, in
which the Laplace transform is used to determine the prediction and to analyze the step of knowledge
in databases. Also, the Laplace transformation helps us to find out the current or charge flowing
through an electrical circuit and it provides us some criteria for the analyzing the circuits. It is used
to manufacture the required ICs and chips for computer systems. Thus, in short, we can say that the
Laplace transform plays a vital role in almost all the areas of science and technology.

As our technology is advancing day by day, in order to find either the exact or numerical solutions
of the mathematical differential equations encountered in this process, various variants of the classical
Laplace transforms are proposed by many mathematicians over the past about three decades, which
have extensively been applied to a very diverse variety of phenomenon in natural, physical and applied
sciences besides economic and social sciences. An exhaustive description of almost all these new variants
of the classical Laplace transforms existing in the mathematics research literature today can be found
in the seminal work of Upadhyaya [18] on Upadhyaya transform, which is the most general and the most
robust variant of the classical Laplace transform as it unifies and generalizes almost all the variants
of the classical Laplace transform that today exist in the mathematics literature, as far as known
to us, right almost up to the year 2021 itself by the time of writing of this paper by us (see also,
Upadhyaya [19]).

Among the many variants of the classical Laplace transform existing in the literature, a very effective
method to get the solution of differential and integral equations and a linear system of differential and
integral equations is the Elzaki transform method introduced by Elzaki in 2011 [3] which is based on the
Fourier transform, and it can still serve as an auxiliary method of solving the problems of engineering
and applied sciences in addition to the Laplace transform. The Elzaki transform may be used to solve
intricate problems in almost all the areas of sciences and applied sciences without resorting to a new
frequency domain [3-10,13,20].

In 2017 Kim and Kim [12] defined and studied some properties of the degenerate gamma function and
they also introduced for the first time the concept of the degenerate Laplace transform and obtained
some of its properties. This work of Kim and Kim [12] was extended by the third author in a series
of papers [14-17]. Very recently Duran [1] has defined and studied the properties of the degenerate
Sumudu transform. In this paper we introduce the degenerate Elzaki transform and study a number
of its properties which also includes the relationship between the degenerate Laplace transformation
and the degenerate Elzaki transformation, which we call the duality relation between the degenerate
Laplace transform and the degenerate Elzaki transform. We also mention here that the third author has
already introduced the concept of the more general and versatile transform - the degenerate Upadhyaya
transform in [18], therefore, the degenerate Elzaki transform, which we introduce in this paper and
the degenerate Sumudu transform introduced by Duran [1] are both particular cases of the already
introduced degenerate Upadhyaya transform [18] (see also Upadhyaya et al. [19, Remark 3.2, p. 35 ]).

nnnnnnnnnnn
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2 Preliminaries

In this section we present the definitions of the Elzaki transform, the degenerate exponential function,
the degenerate sine and cosine functions, the degenerate hyperbolic sine and hyperbolic cosine functions
and the degenerate Laplace transform.

Definition 2.1. The Elzaki transform [3, (2), p. 57]: For a function f(t) of exponential order
belonging to the set A defined by

A:{f(t):HM,kl,k2>O7\f()|<Me"A, if t € (—1)7 x [0, 00) ,j:1,2,}

where the constant M is finite and k1 and k2 may be finite or infinite, the Elzaki transform of f(t) is
defined by

1) = s/ooo f(tye *dt = T(s),t >0,

which may also be rewritten as
ELF(1) = 52/ F(st)e~tdt,t > 0,
0
Thus,

£ = 5° /OOO F(st)etdt = s/ooo Flt)e tdt = T(s),t > 0.

Definition 2.2. The degenerate exponential function [12, (1.3), p. 241]: The degenerate
exponential function denoted by e} is a function of two variables A € (0,00) and ¢ € R defined by

= (L+At)*
It may be noted that,

1 i tm
li = 1 (1+ At)> =
A0 €= 1m + Z !

Definition 2.3. The degenerate Euler formula [12, (1.9), p. 242]: The degenerate Euler formula
is defined by the relation

el = hron (1+)\t)§ = cosx(t) + isina(t).

It can be noted that,

lim e¥ = lim (1—|—At)& =¢" = cost +sint.
A—0+ A—0+

Definition 2.4. The degenerate cosine and the degenerate sine functions [12, (1.12), p
242]: The degenerate cosine and the degenerate sine functions are defined by the relations
elt 4 e;“ elt — e;it

and siny(t) = 5

cosx(t) =
Here, it may be easily observed that

lim cosx(t) =cost and lim siny(t) =sint.
A—0+ A—0+

Definition 2.5. The degenerate cosine and the degenerate sine functions [12, (3.10), (3.11)
p. 245]: The degenerate hyperbolic cosine and the degenerate hyperboli sine functions are defined by
the relations

coshy (at) = % (@208 + 4 a)78), sinhy (ar) = % (a+20% —(+an75).

Definition 2.6. The degenerate Laplace transform [12, (3.1) p. 244]: Let X € (0,00) and let
f(t) be a function defined for ¢ > 0, then the integral

LAl ()] = / T 120 e,

is said to be the degenerate Laplace transform of f if the integral converges, it is also denoted by

LA[f(8)] = Fx(s).
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3 The degenerate Elzaki transform

For A € (0,00) and for a function f(t) defined for ¢ > 0 we define the degenerate Elzaki transform of
f(t) by the relation

ENLF(1)] = Th(s) = & /O T4 )T fst)dt, (3.1)

Let w = st , then the equation (3.1) becomes
ElF0) =t [ et pistyat
0
- 52/ e;S'w f(w)d—w
0

s
s/o e;é'w flw)dw = S/o e;th(t)dt.

Now we give below the duality relation between the degenerate Elzaki transform and the degenerate

Laplace transform.

3.1 Duality relation between the degenerate Elzaki transform and the degenerate
Laplace transform

Let Th(s) be the degenerate Elzaki transform of f(t) and Fx(s) be the degenerate Laplace transform

of f(t), i.e., Ex(f(t)) = T (s) and Lx(f(t) = Fi(s). Then from (3.1) follows that,

T>\ (S)

Ef()] = s/ooo (14 A\t)™ f(t)dt = Tx(s). (3.2)
Now, from the Definition 2.6, we have
el = [ 0¥ = Fie)
This implies that
Py (7> = /OOO (14 At) ™ f(t)dt. (3.3)
Using (3.3) in (3.2) we get
ExLF(8)] = Ta(s) = sF (%) . (3.4)

Now, replace s by % in (3.4) we have the following desired duality relation between the degenerate
Elzaki transform and the degenerate Laplace transform

7 (%) - %FA(S)
Fx(s) = sTh (%) . (3.5)

4 Properties of the degenerate Elzaki transform

In this section we establish some properties of the degenerate Elzaki transform.

Theorem 4.1. For any constant real numbers o and 8 we have the following linearity property of the
degenerate Elzaki transform:

Exlaf(t) + Bg(t)] = a&A[f ()] + BEA[9(D)].
Proof. The proof is self evident. O
Theorem 4.2. The degenerate Elzaki transforms of the degenerate cosine function and the degenerate
sine function are given by

s2(1 — Xs) s%a

Ex[cosa(at)] = A=A (as)? and &Ey[siny(at)] = [(ESBEEarmES
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Proof. We apply (3.4) to the following results proved by Kim and Kim [12, (3.8), p. 244 and (3.9) p.
245

s— A . a
ﬁ,\[com(at)] = m and EA[SIH/\(CLt)] = mv
by first taking £x[cosx(at)] = Fx(s) we have
% -2
Ex[cosa(at)] = sm,
s2(1 — Xs)

(1 —Xs)2 + (as)?’
and similarly then by taking £ [sinx(at)] = Fi(s) we get
a

E]

Exlsina(at)] = s

(1 —Xs)2 + (as)?’

O

Theorem 4.3. The degenerate Elzaki transforms of the degenerate hyperbolic functions are given by

1—-2Xs . B as®
T2 = (as)? and &, [sinhy(at)] = T2 (e

Proof. Using (3.4) in the following results proved by Kim and Kim [12, (3.14), (3.15) p. 245]

Ex[coshy(at)] = s°

L [coshy(at)] = ﬁ and Ly[sinh)(at)] = (s—)\;%ay
by first taking £x[coshx(at)] = Fx(s) we have
1)
Ex[coshy(at)] = sm’
s2(1 — As)

(1= Xs)2 — (as)?’

Theorem 4.4. Forn € N and s > (n+ 1)\,

nls™t2

E\(t") = (T=Xs)(1—2Xs)...(I—nrs)(1— (n+ D)As)’

Proof. Using the following result of (3.4)

Ta(s) = sF\ (%)

in the following result proven by Kim and Kim [12, Theorem 3.2, p. 246] for n € N and s > (n + 1)\

n!

La(t") = (s=XAN)(s=2)\)...(s=nX\)(s— (n+1)N)
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by taking in the present case Fi(s) = L1 (t") we get
n!
(E=NE =20 ... (=)t = (n+1)N)

s

gA(tn) =S

sn!
T (=) (1 —2Xs) ... (1—nrs)(1— (n+ As)’

or,
n nls"t?
EA(t") = .
(T=X8)(1—2Xs)...(1 —nAs)(1 — (n+ 1)As)
O
Theorem 4.5. If f, fV, ..., f™~Y are continuous on (0,00) and are of degenerate exponential order
and if ™ (t) is piecewise continuous on (0,00), then

E\F™ ()] = é (é + A) (% +(n— m) Ex[(1+ M)~ £ (1)]

. Looof(i)(()) [nﬁl (é +(- 1))\>] ,

1= =

-

where ™ (t) = (L))" f(t).

Proof. We first prove this result by the method of induction. Applying directly the definition of the
degenerate Elzaki transform to find the degenerate Elzaki transform of the function f m(t) we get

& (10 m) =s [T aa E O @,
0
which on integration by parts gives

& (19 ) =s [+ 2 F f (1)

oo

t=0

s x é/o (14 Xt)" 55 L f (¢) dt.

A simple evaluation of the above expression, noting that tlim 1+ /\t)_ﬁ f (&) =0, gives
— 00

& (17 (1) = ~sf )+ 1&5 (L+ M) 1 ()

If we let g (t) = fV) (t) then

& (1% W) = S/OOO (14 2)" 3 FP (1) dt = s/w (1420 gD () dt = & (67 (1),

0

which on the application of the last result deduced for the degenerate Elzaki transform of the first
derivative of a function yields,

& (£P ) = ~s9 @+ TE (L4209 (1) = £ (0) + L& (130710 1)
= —sfM(0) + é X s/oo (14 Xt)~ 5 LD () a.

Evaluating the second integral on the right hand side of the last equation by parts we can write that

& (£ 1) = =sr® ) + [(1+ A5 1 (1)] :0 FAX (é + 1) /Ooo (14 A) "X "2 f (¢) dt,

which, on noting that tlim 1+ )\t)fﬁflf (t) = 0, simplifies to
—00

1/1 _
Ex (f<2> (t)) =—sfVO) =10+ (g + A) E((T+X)72F (1)
Proceeding ahead similarly after n-steps we can get the desired result. O
eBEAS,
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Alternative Proof of Theorem 4.3. We now prove Theorem 4.3 by making use of the duality re-
lation (3.4) between the degenerate Elzaki transform and the degenerate Laplace transform. Kim and
Kim [12, (3.20), p. 246] have shown that

23 (F00) = =1 O+5Lx (207 £ 0) ==F O+ [ (142075 0 de = B(s). ()

to which a simple application of (3.4) gives

& (10 1) = spy (é):s[—f(O)—i—%/o (14 A)~ 51 (1) dt
= £ (0)+ & (LM77 ().
Kim and Kim [12, (3.22), p. 246] have further shown that
L3 (1P 1) = =M (0) = £ (0) +5(s+2) £a (L+20) 7 F (1)
——fO O = O s+ ) [T OEATE e =F), ),
to which an application of (3.4) yields that
& (1P 1) = sk (%) — {—f(l) OREFIOR (% + A) /Ooo (14 M) 52 (1) dt}
= sV (0) ~ F (0) + 1 (é + /\) Ex (142721 (1)),

Finally, Kim and Kim [12, (3.23), p. 246] have shown that

Ly (f<"> (t)) =5(s+N)...(s+(n—1)\)Lx ((1+At)—“f(t))—§_:f“> (0)< i (s+(l—1))\)>

=0

S(s ). s+<n—1>A>/0°°<1+At>-%-"f<t>dt

i—1

_ Z 790 (nH

to which an application of ( as illustrated above yields the desired result. O

(1-1) )) =Fi(s), (say),

Theorem 4.6. The first translation theorem for the degenerate Elzaki transform:
If Ex (f(t)) = Ta(s) then

at S 1
Ex (e f(1) = (1 —as)Ty (1_7%> , for a # >
Proof. From the definition of the degenerate Elzaki transform it follows that

Ex (¢34 £ (1)) :s/ooo (1+At)—%e‘;tf(t)dt=s/om (14073 (1 + A0 % f(0)de

=(1-as)- (1 _Sas) /OOO (1 4+ A0~ 57 f(0)dt = (1 — as) T <1 _Sas) ,

where, a # é O

Theorem 4.7. The change of scale property for the degenerate Elzaki transform:
If Ex (f(t)) = Ta(s) then .
Ex(f(at)) = ?TA (as), fora # 0.
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Proof. Utilizing the definition of the degenerate Elzaki transform we see that

£x (f(at)) = s/ow (14 M)~ % f(at)dt,

in which the substitution u = at with du = adt leads us to

& (flat) = ° /OOO (1 + 2u)_;5f(u)du — L) /Ooo (1 + §u>_Wf(u)du

a
1
— ET% (as), a#0.

O
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ABSTRACT

Dye Sensitized solar cells were fabricated using with natural extracts and TiO- is used as a
semiconducting layer. The layer of nanocrytalline titanium dioxide was deposited on conductive side of
the transparent Fluorine doped Tin Oxide (FTO) glass plate and the other side of the plate is coated with
graphite. Voltage and Current values are measured for natural dyes coated FTO plate and I-V
characteristic curves of all fabricated cells were drawn and analyzed. The highest power conversion
efficiencies of Blueberry (0.79872%) and Beetroot (0.745813 %.) dyes were achieved among 10 dyes.
The functional groups of Beetroot and Turmeric natural dyes were confirmed under FTIR spectroscopy.
The ease and cost efficiency of the overall fabrication process, extensive availability of these
fruits/juices render them novel and low-cost candidates for Solar cell applications.

Keywords: Natural Dyes, nanocrystalline materials, nanocrytalline titanium dioxide, Solar cell, FTIR
spectroscopy, Efficiency, Functional

1. INTRODUCTION
The dye sensitized solar cell (DSSC) provides a technically and economically credible

alternative concept to present day p—n junction photovoltaic devices. The dye molecules are
quite small so in order to capture amount of the incoming light the layer of dye molecules needs

( Received 04 September 2020; Accepted 26 September 2020; Date of Publication 27 September 2020 )
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to be made fairly thick, much thicker than the molecules themselves. It shows excellent
absorption in the visible region (400 nm to 700 nm), Adsorb strongly on the surface of the
semiconductor, has a high extinction coefficient and be stable in its oxidized form allowing it
to be reduced by an electrolyte.

Interest in the dye-sensitized solar cells increased with this development. Previous studies
[1-5] show that an ideal solar cell material should have the follOowing features such as band
range within of 1 to 1.7 eV, Direct band to be speed, Easily producible, does not contain toxic
substances, Good photovoltaic conversion efficiency, High absorption coefficient and Stability.
Dye Sensitized Solar Cells It is a low-cost solar cell belonging to the group of thin film solar
cells. It is based on a semiconductor formed between a photo-sensitized cathode (TiO2) and an
electrolyte, a photo electrochemical system. The photoelectrons are provided from a separate
photosensitive dye which contains acid functional group for anchoring on TiO2 and Charge
separation occurs at the surfaces between the dye, semiconductor and electrolyte [6-10].

A DSSC is generally composed of a photoactive (PV) semiconductor, working electrode
of titanium dioxide, and a counter electrode. The dye used in DSSC acts as a photosensitizer
allowing solar energy to be converted to electrical energy. The type of dye used in a solar cell
is one of the most crucial components influencing solar cell performance as the sensitizer is
what determines the photo response of the DSSC. The dye is contained in the photo anodes that
are responsible for better absorbance and stronger electron excitation properties, conclusively
granting more efficient solar cell [11-15].

When incident photons on a DSSC are being absorbed by the photo-anodes, electrons are
excited from the ground state to the excited state and subsequently transferred to the conduction
band of the TiO>. This process oxidizes the photo-anodes causing the electrons to travel through
the electrolyte to the cathode of the cell and returns back to the anode via the circuit. This
reoccurring process of moving charges generates electricity.

Several studies have been reported [16-18] in the past about the optical properties of dyes
such as Anthocyanin and Chlorophyll. Anthocyanin’s are brightly colored pigments found in
plants and may have different colors depending on the pH. Synthetic chlorophyll and
anthocyanin have been developed for the production of solar cells. Synthesis of these dyes could
be controlled to obtain concentrated and minute dye particles vital for obtaining higher
photoelectric conversion efficiency of solar cells. The cost of production of these dyes is
however very high. Therefore someone needs to prove and discover a potential natural source
of a dye with the best photoelectric conversion efficiency to improve DSSC productivity. Since
natural dyes are cheaper to obtain, it would be more economical to mass produce DSSC that
could be used in appliances as portable chargers or integrated into building facades. The
objective of this work was to analyze and determine the most efficient natural dye and to find
a consistent and reliable method for producing the cells.

2. EXPERIMENTAL
2. 1. Materials and Methods
Materials used for fabrication of DSSC

Materials used for coating the FTO plate: TiO. powder, ethanol, iodine electrolyte, graphite
carbon pencil and distilled water were used to coat the FTO (Fluorine tin oxide coated glasses).
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Extraction of dyes: For the dye, beetroot, carrot, turmeric powder, chilly powder, blueberries,
tamarind, coffee powder, mint juice, orange and tomato were used. The photograph for prepared
dyes and coated plates are is shown in the figure 1.

Testing of Conductive side: The substrates must be coated in the opposite of the conductive
side. In order to check the conductive side UV light was used and multimeter was used to check
the conductive side by placing it at the sound area.

2. 2. Methods used for the preparation of DSSC

Experimental steps were done in three parts, which are the preparation of the cathode
electrode (TiO2 electrode), preparation of the anode electrode (carbon counter electrode &
Preparation of lodine electrolyte) and the preparation of the dye solution.

Preparation of TiO2 electrode

The TiO2 films were made by spreading TiO: pastes on the fluorine tin oxide conducting
glass (FTO) by using the glass rod. TiO, paste was prepared by mixing the TiO2 powder with
ethanol. Extensive stirring were proceeded to ensure complete dispersion of TiO2 powder and
to facilitate the spreading of the colloid on FTO glass. Droplets of each paste were placed onto
the FTO glass. Cello tapes were placed on the edges of FTO glass to spread the pastes for about
10 seconds. Then, the TiO> was sintered at the burner for 10 minutes. The resulted electrode
was then cooled down to room temperature. Thickness of the TiO, film was controlled by
multiple coating processes in which the coated substrates were subjected repeatedly.

Preparation of Counter electrode

To prepare the counter electrode, the FTO glass was wiped with ethanol. Then, the FTO
glass surface was colored by using pencil using graphite. After that, the surface was checked to
ensure that there was no space that the carbon did not cover. In the preparation of liquid
electrolyte, 0.127 gm of lodine and 0.83 gm of Potassium lodide were added into the beaker
containing 10 ml of Ethylene Glycol. The mixture was mixed until there was no grain of lodine
and Potassium lodide by using glass rod.

2. 3. Preparation of dyes

For the preparation of blueberry dye, 10 blueberries were taken and washed with distilled
water. Washed blueberries grinded well and we mixed it with ethanol. Ethanol mixed blueberry
mixture was taken in a tube and placed it in a centrifuge. Solid particles settled at the bottom
and liquid on the top of the tube is used as a blueberry dye. No water was added into the solution.
Cathode electrode was then immersed in the dye solution for more than six hours. After that,
the surface of the TiO2 photo electrode was cleaned by using the ethanol to ensure that there
were no blueberry dye remained at the edge of the FTO surface.

2. 4. Assembling of DSSC

Step 1: The cathode electrode and the anode electrode were put together, overlapping each
other, and a space at the end of each electrode was made.
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Step 2: Three drops of iodide solution were added at the end of the electrode and the solutions
were spread over the entire electrode. Then, the remaining iodide solution was wiped off using
cotton swab soaked with acetone (Figure 1).

v
)

Figure 1. Photograph of Coffee & Turmeric powder dyes and dye soaked plates

Step 3: Next, electrodes were fastening using the binder clip after that, it was tested with the
multi meter and corresponding readings were taken for voltage, capacitance and current. The
experiment was conducted under sunlight. The same procedure was done for the other dyes.
The photograph for fabrication of DSSC is shown in the Figure 2.

3. RESULTS AND DISCUSSION
3. 1. Performance of DSSC’s using Natural Dyes

The current, voltage and capacitance values are measured for Coffee, Turmeric, Chili
powder, Orange, Carrot, Tamarind, Mint, Tomato and Beetroot dyes coated DSSC’s. Figure 3
shows the volathe and capacitance measurement for carrot dye coated DSSC. The measured
value of current, voltage and capacitance for ten natural dyes are tabulated in the Table 1 and
the measured values show that the voltage readings are less than the capacitance values as
predicted for all the natural dyes. The graph is drawn between the Voltage (V) and Current
(micro amp) values measured for the ten dyes and shown in the Figure 4.
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Figure 2. Photograph of Dye Sensitized Solar Cell Fabrication

Figure 3. Voltage and Capacitance readings of carrot dye
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Figure 4. I-V Characteristic curve of DSSC based on natural dyes

Table 1. Specification of prepared DSSC’s with different natural dyes

Voltage | Current Capacitance Po Pi
D readings | readings . . (Maximum | (Maximum | Efficiency
yes . . readings in o
in in (Farad) output output (%)
(Volts) | (amps) voltage) voltage)
Orange 0.15 0.32 0.21 0.000256 0.1875 0.13653
Mint 0.17 0.33 0.38 0.0002992 0.1875 0.159573
Carrot 0.17 0.38 0.26 0.00034453 0.1875 0.1837493
Blueberry 0.39 0.72 1.42 0.0014976 0.1875 0.79872
Coffee 0.15 0.47 0.27 0.000376 0.1875 0.20053
Chilly 0.21 0.49 0.71 0.0004704 0.1875 0.25088
Tamarind 0.21 0.51 0.52 0.0005712 0.1875 0.30464
Tomato 0.24 0.51 0.28 0.0006528 0.1875 0.34816
Turmeric 0.24 0.58 0.62 0.0007424 0.1875 0.395946
Beetroot 0.38 0.69 1.45 0.0013984 0.1875 0.745813

3. 2. Thickness of the FTO plate:
The thickness of TiO2 coated FTO plate is calculated from the formula

m
t
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where: t- Thickness, m- mass of the film (After coating-before coating), A-Area of the FTO
plate, d- Density (TiO2 powder), t- After coating-Before coating the film/Area*Density

t =1.755-1.5/0.0001875*4.23

t =0.00003215 mm

The photocurrent generated by the solar cell is directly proportional to the amount of the
dye absorbed on TiO; film. This explains that more dye molecules are attracted to the increased
surface of TiO2. Then it can generate more electrons and improve the electron transport. The
open circuit is almost the same and current density slightly varies according to the different
dyes.

3. 3. Solar conversion efficiency measurement:

The solar conversion efficiency () of DSSC’s can be estimated using the efficiency
formula:

= &x 100%
=i 0

where: Maximum possible input Pi=1000 000 mW/m?* cell active area (m?), Maximum
possible output Po = V*I/A, V = Voltage reading in volts (V), | = Current reading in amps (1),
Area of the FTO plate = 1xb = 1.25x1.50 = 1.875 cm.

The efficiency calculation of Blueberry dye coated DSSC is given below

1) Coffee dye efficiency:

1 = Po /Pix100%
Pi = 1000 000x103x0.0001875
= 0.1875 w/m?

Po = 0.15x0.47x10"6/0.0001875
= 0.000376 w/m?

= 0.000376/0.1875x100%

1 = 0.20053%

2) Blueberry dye efficiency:

1 = Po /Pix100%

Pi = 1000 000x107%x0.0001875
=0.1875 w/m?

Po = 0.39%0.72x107/0.0001875
=0.0014976 w/m?
=0.0014976/0.1875%x100%

n =0.79872%

3) Orange dye efficiency:

1 = Po /Pix100%
Pi = 1000 000x10-3x0.0001875
= 0.1875 w/m?
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Po = 0.15x0.32x10/0.0001875
=0.000256 w/m?

= 0.000256/0.1875x100%

n = 0.13653%

4) Tomato dye efficiency:

n = Po /Pix100%

Pi = 1000 000x1073x0.0001875
=0.1875 w/m?
Po=0.24x0.51x10%/0.0001875
=0.0006528 w/m?
=0.0006528/0.1875%100%

n = 0.34816%

5) Chilly dye efficiency:

n = Po /Pix100%

Pi = 1000 000x103x0.0001875
= (0.1875 w/m?

Po = 0.21x0.42x10/0.0001875
= 0.0004704 w/m?
=0.0004704/0.1875%100%

n = 0.25088%

6) Mint dye efficiency:

1 = Po/Pix100%

Pi = 1000 000x10-3x0.0001875
= 0.1875 w/im?

Po = 0.17x0.33x10/0.0001875
= 0.0002992 w/m?

= 0.0002992/0.1875x100%

1 = 0.159573%

7) Beetroot dye efficiency:

1 = Po/Pix100%

Pi = 1000 000x107%x0.0001875
=0.1875 w/m?

Po = 0.38x0.69x106/0.0001875
=0.0013984 w/m?
=0.0013984/0.1875%x100%

n = 0.745813%

8) Carrot dye efficiency:

1 = Po/Pix100%
Pi = 1000 000x103x0.0001875
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= 0.1875 w/m?
Po=0.17x0.38x10%/0.0001875
= 0.00034453 w/m?

= 0.00034453/0.18x100%

n = 0.1837493

9) Tamarind dye efficiency:

1 = Po/Pix100%

Pi = 1000 000x1073x0.0001875
= (0.1875 w/m?
Po=0.21x0.51x10%/0.0001875
=0.0005712 w/m?
=0.0005712/0.1875%100%

n = 0.30464%

10) Turmeric dye efficiency:

1 = Po/Pix100%

Pi = 1000 000x103x0.0001875

= 0.1875 w/m?

Po = 0.240.58x10°¢/0.0001875

= 0.0007424 w/m? = 0.0007424/0.1875x100%
1 = 0.395946%

Table 1 show the specification of prepared DSSC’s with different natural dyes. DSSC
solar cells have been assembled and Voltage, current (Po, Pi) were tested. The DSSC’s
fabricated with TiO2 using Orange, Mint, Carrot, Blueberry, Coffee, Chilly, Tamarind, Tomato,
Turmeric, Beetroot extracted dye shows the efficiency value of 0.13653, 0.159573, 0.1837493,
0.79872, 0.20053, 0.25088, 0.30464, 0.34816, 0.395946, 0.745813% respectively.

Fabricated DSSC using orange dye shows less efficiency value (0.13653%) and DSSC
using Blueberry shows higher efficiency value (0.79872%) because it contains a higher
concentration of Betacyanin. It has been observed that the dark coloured Betacyanin leads to
higher efficiency. DSSC with Beetroot, Turmeric (due to the concentration of Curcumin)
Tomato & Tamarind dyes shows notable efficiency values. The lower current densities in this
dye as compared to other dyes could be attributed to the additional impurities resulting from
imprecise extraction processes [19].

3. 4. FTIR spectroscopy

The Beetroot & Turmeric dyes are extracted and characterized by FTIR spectroscopy and
shown in Figure 5. The broad band obtained at 3398.92 cm™ was allocated to the stretching
vibration of Phenol compound of range (3200-3550 nm). The peak obtained at 2969.84 cm™
represents the stretching vibration of Alkanes of range (2850-3000 nm). The observed peak at
1638.23 cm™ denotes the stretching vibration of Alkenes of range (1630-1680 nm). The
presence of Alkane, Alkene and Phenol compounds in the beetroot dye proved their interaction
between TiO2 and dye will contribute to the photoelectric efficiency of the device. For the
Turmeric dye the observed broad band at 3397 cm™ was allocated to the stretching vibration of
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(N-H) bond (3300-3500). The peak obtained at 1740.44 cm™ represents the stretching vibration
of (C=C) bond (1500-1900) [20].

Turmeric dye

250+ Beetroct dye
200 —
ﬁ _
W 150 -
=
E _
= 100
W —
E
50 4
J - | ' [ | ' | - ° |
1000 2000 3000 4000 5000 8000 7000

WAVE NUMBER(CM")

Figure 5. FTIR Spectra of Beetroot and Turmeric Dyes

4. CONCLUSIONS

In the present work, the utilization of naturally occurring dyes extracted from various
commonly found fruits/vegetables (Orange, Mint, Carrot, Blueberry, Coffee, Chilly, Tamarind,
Tomato, Turmeric and Beetroot) for the fabrication of DSSC’s using the economical and
efficient procedure. Dye extracted from Blueberry resulted in the DSSC’s with the highest
efficiencies. This is because darker color corresponds to increased light absorption leading to
enhanced photocurrent densities.

The lower current densities in this dye as compared to other dyes could be attributed to
the additional impurities resulting from imprecise extraction processes. The isolation and
purification of the various isomers will address this issue and could potentially improve the
power conversion efficiency. The simplicity and cost effectiveness of the overall fabrication
process, widespread availability of these fruits/vegetables render them novel and inexpensive
candidates for Solar cell application.
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